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POLYMERISED DRYING OILS. 

BY R. S. MORRELL, M.A., PH.D. 

When linseed oil is heated it gradually thickens 
and grades of “litho oils” are produced depending 
nn the temperature and the duration of the heating. 
According to Lewkowitsch (Oils, Pats, and Waxes, 
4th ed., Vol. 3, 95), the thickening is a polymerisa- 
tion process. There is no appreciable oxidation, 
hut the iodine value is lowered and the oil no 
longer gives a crystalline hexabromide. The 
•' litho oils ” (burnt varnishes) dry fairly quickly 
at the ordinary temperature, but in the thick 
lithos the drying power has much deteriorated. 
The glyceryl radicle of the oil is unaltered in the 
process. Lewkowitsch states that the chemical 
.Langes are not yet fully understood and they may 
be conveniently summarised under the term 
polymerisation. Safflower, sterculia, poppyseed, 
and castor oils also thicken when heated, and in 
the case of Chinese wood oil (tung oil) the thicken- 
ing is very rapid and is difficult to control. The 
final stage is the production of a gelatinous mass, 
solid in the case of tung oil, which is insoluble in 
ordinary solvents, but easily saponified by alco- 
holic potash. The acids obtained from the above 
oils possess in like manner the property of thicken- 
ing when heated. 

Litho oils have been studied by a number of 
investigators, among whom may be mentioned 
Lewkowitsch, Normann (Chem. Zeit., 1907, 188 ; 
see this J., 1907, 202), Fabrion (Farbenzeit,17, 2530 ; 
see this J., 1913, 95) ; Schafringer, Rassow, Wolff 
(Farbenzeit, 1913, 1171 s see tins J., 1913, 498), 
and Fokin (J. Russ. Fhys.-Chem. .Sol'.. 1913,45, 
288; see this J., 1913, 490). 

Fahrion considers that the polymerisation of 
tung oil proceeds on the same lines as in the case 
ol linseed oil and that there are indications of 
mixed glycerides in the oil taking part in the 
polymerisation. 

Schafringer (Dissert., 1913, Freiburg) summarises 
an investigation on the thickening of castor, lin- 
seed, and tung oils. He states that castor oil 
polymerises to a viscid mass on partial distilla- 
tion, whereby part of the glyceryl radicle is 
expelled, but the iodine value is unaltered, showing 
that polymerisation has not occurred at the 
petition of the double linkages. Linseed oil 
thickens by union at the double linkages of the 
molecules and not through oxidation ; most prob- 
ably the linolenic glyceride is the first to be 
changed. Wood oil thickens similarly to Unseed 
the process may proceed in two stages, of 
'men the first gives at one and the same tem- 
perature the same intermediate product, but at 
mercnt temperatures different intermediate sub- 
lances are formed. The polymerisation is in no 

ia* reversible, 

shnwf a ' T ii Z - an k' ;w - Chem., 1913, 28, 316) has 
that v m j case . °* castor oil or ricinoleic acid, 
i„j' J 11 ' a ad poly-ricinoleic acids are formed whose 
ae values are the same as that of the original 


acid, but the acid values have been reduced to 
one half (or less) that of the parent acid. He 
assigned to di-ricinoleic acid the formula, 

ho.c„h s2 coo.c 17 h„c6oh. 

Instances of the polymerisation of substances 
containing unsaturated groupings are so numerous 
that mention need be made of only one case which 
seems relevant to the study of litho oils. 

Kronstein (Ber., 1902, 35, 4153) has investigated 
the polymerisation of styrol (C S H;CH : CH Z ), which 
proceeds in two stages. The first stage is a 
gradual thickening, followed by gelatinisation, 
which constitutes the second stage. The product 
of the second stage is insoluble in benzol. The 
gelatinisation is accompanied by evolution of heat 
and occurs when half the styrol has passed into 
the intermediate stage, showing that the gelatin- 
isation must have been produced by union of 
monomolecnlar styrol with the intermediate 
polymeride. Depolymerisation takes place on 
further heating, and when 50% of the styrol 
has been distilled off the residue consists of the 
intermediate substance. Further heating decom- 
poses the styrol molecule. 

It has been noticed by investigators that the 
final product of the thickening of linseed oil is 
insoluble in light petroleum, and in this com- 
munication the results of the study of an inter- 
mediate product, soluble in light petroleum but 
insoluble in acetone, will be described. Similar 
intermediate products have been obtained from 
poppyseed and tung oils. 

Experimental. 

Linseed oil from various sources was thickened 
in bulk or in smaller quantities in the laboratory, 
and to avoid oxidation the operation- was per- 
formed as far as possible in an atmosphere of 
carbon dioxide or hydrogen. Hydrogen under 
ordinary conditions or under pressure without a 
catalyst is stated to have no action on unsaturated 
fatty acids (Thorpe’s Dictionary, Oils, Fats, and 
Waxes, 2nd Ed., Vol. 3, 57 ) ; nevertheless it was 
found that under the conditions of the experiments 
a very slight addition occurred and subsequently 
carbon dioxide was used instead. The oil was 
heated for 28 — 60 hours at 260° C and the 
thickened oil was completely soluble in light 
petroleum. In the case of tung oil the temperature 
and time of heating were 240 y C. and 20 minutes, 
respectively, and the heating was stopped as soon 
as any of the substance insoluble in light petroleum 
was formed, in other words as soon as gelatinisation 
commenced. 

A summary of the constants of the oils showed 
that a considerable change in the chemical and 
physical properties had occurred. 

The fall in the iodine value is essentially a 
function of the temperature, because linseed oil 
which has been kept at 200 0. for 28J hours, 
can be heated for a further period of 20 hours at 
the same temperature without any change, hut 
on raising the temperature to 293° C. and con- 
tinuing the heating for further 2J hours, the 
iodine value fell to 89—97 and a substance was 
formed which was insoluble in light petroleum 
and in earbon tetrachloride. The glyceryl values 
are not very satisfactory, but considerable diffi- 
culty was experienced in getting good results 
by the acetin method, and the differences are 
attributed to unavoidable experimental error. 

It is evident that one phase of a change m the 
linseed oil is complete between 260° and 280 C., 
and that above that temperature another makes 
its appearanee. 
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Linseed oil. 


Tung oil. 



Raw. 

Thickened in 
bulk 

260*— 280° C. 

Thickened in 
hydrogen at 
260° — 280" C. 

Thickened in 
CO, at 
260°— 280° C. 

. 

Raw. 

Thickened. 

Specific gravity (16° C.) 

0933 

14831 (19° C.) 
0-3053 (15" C.) 
805 

0-4 

197—203 

185 

9-62 

33-5% 

0 9527 : 0*969 

515 

188—193 

103—106 

none ; 

0-9654 

2-4 

195—196 

93—128 

none 

0-969 

1-4915 (19* C.) 
0-2998 (15° C.) 
1686—1704 
1-7 

200—203 

118—134 

10-4 

none 

0-9405 

1-5172 (14* C.) 
0-3140 (14* C.) 
797 

3-3 

192—4 

165—168 

10-47 

none 

0-956 

1*5134 (15* C. 
0-3117 (15° C. 
1431 

190—201 

143—171 

8 3 
none 


Molecular weight (in benzene) .... 

Acidity 

Saponification value 

Iodine value 

Glyceryl % 



It was found that the oil, thickened between 
260° C. and 280° C., contained two modifications, 
one insoluble in acetone and the other soluble, 
hut both soluble in light petroleum. These 
modifications were separated by extracting the 
thickened oil with hot acetone until no more 
was dissolved. Five extractions were necessary 
and about ten times the volume of hot acetone 
was used. Table 2 gives a comparison of the 
properties of the modifications. Tung oil shows 
a similar behaviour to that of linseed oil in 
furnishing a modification insoluble in acetone. 
It will be shown later that olive oil does not give 
an insoluble form, and in the case of poppyseed 
oil the insoluble modification is not produced 
below 290° 0. 


under the investigation of poppyseed oil. The 
figures given are the extremes, m the case of the 
iodine values, and the mean in other cases of a 
large number of determinations, the work of 
several years. It is noticeable that the 50% 
transformation resembles the behaviour of 
styrol. 

The investigation of the properties of the two 
modifications of linseed oil showed that im- 
portant chemical changes had occurred. The 
oils (insoluble and soluble in acetone) were trans- 
formed into lead or barium salts. The lead 
salt from the oil, insoluble in acetone, was insoluble 
in ether and the barium Balt was only slightly 
soluble in benzol alcohol (about 17-45 % was soluble! 
but was insoluble in ether. The lead salt from the 


Table 2. 




Thickened linseed oil. 


Thickened tung oil. 


Linseed oil. 

Insoluble | 

Soluble 

Tung oil. 

Insoluble. ! 

Soluble 



in acetone. 


in acetone. 

Solubility in acetone 

100% 

42—60% 

41—52% ! 

' | 

100% 

47-5% (240* C.) 
27-8% (210* C.) 

46*6% (240* C.) 
72% (210* C.) 

Sp. gravity (15* 0.) 

0-933 

0-9763 

0-9627 i 

0-9405 

— 

0-9542 

— 

0-980 

0-9593 

— 

— 

0-9408 

n 

1*4831 

1-4964 

1-4846 

1-5174(12-5*0.) 

— 

1*5114 (11-5*0.) 

r* 

0-3053 

0-2892 

0-3035 

0-3204 (12-5* C.) 

— 

0-3143 <11-5*0 

Molecular weight (in benzol) 

805 

1788—2517 

904—975 

797 

— 

876-2 

Acidity 

Saponification value 4. 

Iodine value 

0 4 

0-2 

7-5—8 

3-3 

0-567 

2-47 

197 

190—204 

193 

192 

198-5 

192-0 

185 

97—121 

92—143 

168 

76-5—151 

93—140—157 


Consideration of the figures in the table allows 
some important conclusions to be drawn. At 
260° C. approximately equal quantities of the 
two components are present in linseed oil. When 
tung oil is heated to 240° C. for- 20 minutes until 
gelatinisation commences, or when a substance 
insoluble in light petroleum appears, approxi- 
mately equal quantities of the components are 

E resent ; above that temperature the oil is no 
rnger completely soluble in light petroleum. 
The modification insoluble in acetone has a much 
higher specific gravity. The acidity has under- 
gone no great change, and it is only natural that 
the soluble oil should have the higher acid value. 
The iodine values are in all cases lower than those 
of the raw oils ; they vary with the time of con- 
tact with Wijs’ solution. Although the iodine 
values of linseed or tung oil are practically 
unchanged when the oil is left in contact with the 
iodine solution for hours or even days, the iodine 
values of the components may vary by 30 — 40 units 
under the same conditions. This variation can be 
explained by the slow disruption of the poly- 
merised molecules. Consideration of the mole- 
cular weight values shows that the first stage is the 
production of a double molecule, but the part of the 
oil soluble in acetone has not varied appreciably. 
The slightly higher value will be referred to later 


oil, soluble in acetone, was completely soluble in 
ether (allowing for the presence of the usual 
quantity of insoluble lead salts of saturated fatty 
acids present in linseed oil). The barium salt was 
dissolved by benzol-alcohol and on Cboling 15-5 % 
separated out, consisting of a mixture of an oleic 
acid with stearic and palmitic acids. The barium 
salt, soluble in benzol-alcohol, was found to be 
quite insoluble in ether. Precautions to exclude 
air and prevent oxidation were taken in all cases. 

Barium and lead linolenates and linolato 
are soluble in ether and in light petroleum. Lead 
oleate is soluble in ether and barium oleate is very 
sparingly soluble in benzol-alcohol (Farnsteiner, 
Z. Unters. Nahr. u. Genussm., 1901, 63) but 
is insoluble in ether. From the behaviour of the 
barium and lead salts it was evident that in addi- 
tion to polymerisation, some linkage movements 
had occurred either in a displacement relative w 
the carboxyl group or in ft ring formation of the 
single molecule. All traces of linolenic or linolic 
acids had disappeared, but stearic arid palmitic 
acids were still present and could be identified ana 
separated. Some form of an oleic acid was ah# 
present. ' -* .. 

From the lead and barium salts of the two om 
the corresponding acids were obtained in 
usual manner. 
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Specific gravity . 
Mol. weight in acetic, 1 

acid) 


Iodine value , 
Sails 


Oxidation products of 
acids with alkaline 
permanganate 


Acid from oil 
Insoluble in acetone. 


Acid from oil 
soluble in acetone. 


09802 <15° tt) 0-9476 (15' C.) 
365—452* I 311 — 344 

(♦Sample not com- 
pletely soluble in 

light petroleum) 

108—135 [ 137—143-6 

Ba and Ag salts insoluble in water; 
Na salt crystaliiable from alcohol 
Partially reduced to 
stearic acid by 
hydrogen and 
nickel 


Traces of dihydr- 
oxysfcearic acid. 

. Some '.eaproic, 
azelaie, stearic, 
and palmitic 
aeids, no satiric 
or linusic adds 


13% yield of di- 
hydroxystearic - 
acid. No gativic 
or linusic acids. 
The unattacked 
acid gave a silver 
salt: — 

CitHwCOHljOjAg. 


The acid from the oil, insoluble in acetone , 
became insoluble in light petroleum when kept 
in a vacuum. On distillation at 245° — 250° C. 
(44 mm.) about 50% passed over, leaving a dark 
residue. On redistilfation at 225° — 230° C. (15 mm. 
the whole of the first distillate passed over and 
gave a solid acid (m.p. 31° — 32° C.). The iodine 
value of this acid was 109 and it gave a fluid 
dibromide (35*1 % Br). Analysis of the acid 
showed it to he or C 18 H ?4 0„ with a 

molecular weight 278 (in glacial acetic acid). 

When the acid obtained from the oil, soluble in 
acetone, was distilled, about 50% passed over at 
222° C. (20 mm.,), leaving a waxy residue soluble 
in ether, but insoluble in light petroleum and 
in glacial acetic acid. In benzene solution the 
residue gave a molecular weight value of 2803 
and an iodine value of 118—141. (The molecular 
weight of oleic acid in benzene is double that of the 
acid in glacial acetic acid solution). The dis- 
tillate was fluid and on analysis gave numbers 
agreeing with the formula, C IB H 3S 0, or C l8 Hj*0,. 
Its molecular weight in glacial acetic acid was 
280 and its iodine value 139 — 140 (unchanged 
with the time). On reduction with hydrogen 
and nickel it gave a 78% yield of stearic acid. 

From the above facts it is evident that all 
traces of linolenic and linolic acids have dis- 
appeared. Moreover it seems mosWprobable that 
mixtures of acids are present in the insoluble and 
soluble forms of the oil, in accordance with 
Fahrion’s view that the oil contains mixed 
glycerides. It is clear that the acids obtained 
from the oils are monomolecular rather than 
duuolecular and that on distillation polymerisa- 
tion of part occurs. 

The distillates are monomolecular and un- 
polymerised; moreover they are more saturated, 
And the open chain character is shown, in the 
case of the oil soluble in acetone, by the reduction 
to stearic acid almost completely. The iodine 
values molecular weights, and the general 
properties of their salts are best explained on the 
of mixtures of altered (unoxidised 
oleic acid ^ P°ly mer * se ^) linolenic, linolic, and 

( ' 1 0m P ar i 8 °n of the properties of olive oil and 
vested olive oil showed that the evidence of 
^omenc change in a non-drying oil was very slight, 
in order to throw light on this assumption it 
a* necessary to investigate the methyl esters 


of the thickened' linseed oil and to examine the 
properties of poppyseed oil, because isomerism 
may occur when this oil is kept at 200° C. for 
some time. 

Table 3. 


Oiitrc oil. 



Raw. 

Thickened at 260* C. 
foe 28 hours. 

8p.gr 

0-9154 

0-9254 

n» 

i 1-4704 (19‘ C.) 

1-4720 (L8* C.) 

I.V 

85—94 

72 5—85 

Lead salt 

soluble in ether 
(8% saturated acids) 

soluble in ether 
(ll-3%8aturated adds) 

Barium salt 

74% insoluble in 
benzol-alcohol 

67% insoluble in 
benzol-alcohol 

Barium salt 

insoluble in ether 

insoluble in ether 

Cerium Balt 

soluble in ether 

almost completely 
soluble in ether 

I.V. oleic acid . . . 

96 

92 


Methyl esters from thickened linseed oil {insoluble 
in acetone). These were prepared bv Bull’s 
method (Ber., 1906, 38, 3570 ; • this J. f 19&6, 1158) 
from a linseed oil, insoluble in acetone, which had 
a molecular weight 1964 and iodine value 130. 
The methyl esters had the following constants : — 
Sp. gr., 0-9381 (15° C.) ; m 0^3063 (20* C.) ; 
acidity, 14*2 (i.e. 7% free fatty acids); iodine 
value 121-3 (14 hours), 163-7 (384 hours) ; ffor 
olive oil the iodine value is 92 (lj hours), 86*7 
(384 hours)]. Molecular weight in benzene, 
362 — 377 (calculated for a simple ester, 294). The 
yield was 86% of the theoretical. On distillation 
about 40% passed over between 200° and 213° 0. 
(15 mm.). The correct boiling point may be 
considered as between 203° and 210° C. 
The distillate was colourless and solidified to a 
waxy solid of m. pt. 7° — 9° C. with a specific 
gravity 0-8936 (15° C. ), r*. 0-306 (20° C.) ; molecular 
refraction, M D =89*9, and iodine value 131 (1| 
hours) and 131 (72 hours). Molecular weight in 
benzene, 278 (calculated 204). The methyl ester, 
distilled as above, was found to contain traces of 
methyl stearate, which were removed as the acid, 
and the ester after removal of the saturated acid 
gave a tribromo-acid. On reduction with hydro- 
gen and colloidal palladium some stearic acid was 
obtained. 

The residue left in the flask had a molecular 
weight 628 and sp. gr. 0-9725 ; molecular refrac- 
tion, M D =188*7, and iodine value 124 rising to 
166 in 5 days. This substance was not homo- 
geneous, because 62 % was insoluble in light 
petroleum, and the insoluble part had iodine 
value 115 — 184 and a mean molecular weight 
870. From it an easily crystallisable sodium 
salt was prepared, of m. pt. 232° C. (Na 7*6%) with 
iodine value 120, rising to 181—185 in 6 days 
(sodium oleate, iodine value 80-3, rising to 86*8 
in 6 days). 

From the examination of the methyl esters 
it appears that mixed glycerides must be present 
in the linseed oil (insoluble in acetone). If linseed 
oil be assumed to contain glycerides of the acids 
An, A iv, Avi (where A is a 0, 8 acid combining 
with 21, 41, and 61, respectively, and the pro- 
portions of An, Aiv, Avi are variable and inter- 
changeable between molecules), then the oil 
insoluble in acetone would consist largely of 
molecules according to the following scheme : — 


,,/4 u „/A',r A' n 1 

A'ry l G 

Linseed oil r V m * i. 


ioil I.V. 
M.W.=878. 


138. M.W.=1756 
Insoluble in 
acetone. 


MA'ji A'uM 
MA'jv A'wM -> 
MA'iv — A'jvM 
I.V.=144. M.W. =351. 
Methyl esters 


MA'n+MA'iv A'uk A'ni\ \ 

I.V. =129 !| >A' IV or SI >A n 1 Acid 

The distillate / A'uf k'uf f insoluble 

MA'iv=* MA 'jv M.W.=876. M.W.=876. { in light 
The residue. I.V. =133. I.V. = 120. 1 petroleum. 

/ 

b 2 
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The proportion of An present is really much 
smaller than is given bv the above scheme, and 
it is replaceable by small amounts of stearic and 
other saturated acids, which will account for their 
occurrence in the oil insoluble in acetone. It 
must be noted that the above supposition does not 
account for 50% of the insoluble modification 
formed in the thickening. The acids. An, 
A'iy, A'vi, are different, after the thickening, 
from the ordinary oleic, linolic, and linolenic 
acids, and there would seem to be good reason 
for the conclusion that linkage changes have 
occurred during the thickening and anterior 
to the polymerisation. 

Thickened linseed oil (soluble in acetone). If 
linseed oil, soluble in acetone, be heated above 
200° C. to 292° — 315° C., it thickens and about 
50% becomes insoluble in that solvent. (The 
modification originally insoluble in acetone at 
260° C., when heated for 5 hours at 293° C., gave 
nearly 50% insoluble in light petroleum.) 

If it be considered that the linolenic glyceride 
be the first to undergo polymerisation, then it is 
evident that in the case of the oil, soluble in ace- 
tone, the glyceride containing the linolic acid will 
be the most important factor. 

Rollet (Z. Physiolog. Chemie, 1909, 33, 411 ; 
this J., 1909, 1209) and other investigators have 
worked out the properties of linolic acid from the 
study of the unsaturated acids present in poppy- 
seed oil. It was therefore necessary to examine 
in detail the changes which poppyseed oil under- 
goes when heated, and to compare them with those 
of the thickened linseed oil soluble in acetone. 
The summary is given in Table 4. 


iodine value is unchanged, the yield of tetra- 
bromo acid is small and the solubility of its barium 
salt is altered. 

If poppyseed oil, which has been thickened at 
200° C., is heated to 290° C., a further comparison 
with lins eed oil (soluble in acetone) can be shown 
in the following table : — i 


Table 5. 


1 

Poppyseed oil thickened 
at 270 9 C. for 28* hours 
and at 290° C. for 6 hours. 

Linseed oil (soluble in 
acetone) M.W. 906, I.V. 
130 — 136, heated for Q 
hours at 293° C. 


Soluble In 
acetone. 

Insol able in 
acetone. 

Soluble in 
acetone.. 

* 

Insoluble 
in acetone. 


40% 

60% 

46-9% 

40-4% 

M.W 

989 

40G4 

941 

3633 

(in benzene) 
I.V 

97—128 

98—134 

95—126 

104— 116 

Solubility in 
light petro- 
leum . . 

soluble 

| soluble 

soluble 

soluble 


The connection between the two oils is again 
very close. It has not been possible to obtain a 
modification from poppyseed oil or from thickened 
linseed oil (soluble in acetone) insoluble in petro- 
leum, which points to the presence of linolenic 
acid as necessary for its formation. 

The following scheme may represent the changes 
which poppyseed oil undergoes on heating, and 
may also with some certainty represent the corre- 
sponding changes in linseed oil (soluble in acetone). 



Thickened peppy seed oil (insoluble in acetone) 
or 

Thickened linseed oil (soluble in acetone) heated above 
260° C. so as to rendef it insoluble in acetone. 


Linseed oil (thickened) Insoluble in acetone, 
(soluble in acetone). Soluble in light petroleum. 


Table 4. 



Poppyseed oil. 

Poppyseed oil. 
thickened at 
; 260° C. for 

28 hours. 

Thickened 
linseed oil 
(soluble in 
acetone). 

Specific gravity 

0-92418 (18°C.) 

0-9354 (22° C.) 

0-9527 (15° C.) 

n. 

1-4737 (20°C.) 

1-4792 (22° C.) 

1-4846 

M.W 

776-6 

'.M)0 — 91-0 

900—974 

Acidity 

32—33 

— 

8 

I.V 

130—136 

115—132 

92—143 

Solubility in 
acetone 

complete 

1 

complete 

complete 

Lead salt .... 

soluble in ether 

soluble in ether 

soluble in ether 

Barium salt . . 

(6-75% (8% 

saturated acids) saturated adds) 
soluble in soluble In 

| 

: 85% soluble in 
| benzol-alcohol, 
insoluble in 
ether 
137—140 

I.V. of the acid 

benzol-alcohol, 
soluble in 
ether 
126—132 

benzol-alcohol, 
86-2% insoluble 
In ether 
' 125—132 

M.W. of the acid 

278 

314 

311—330 

(in acetic add) 
Yield of tetra- 
bromo acid 

50% ! 

6% 

No crystalline 
brorno acid 


From the above facts it may be concluded that 
there is a cllbse connection between the properties 
of the thickened linseed oil (soluble in acetone) and 
poppyseed oil thickened under the same con- 
ditions. It is evident that the linolic acid has 
undergone some modification, because although the 


The above scheme is subject to possible variation 
in the amoufit of the acids An and Aw, and 
expresses the change in properties of linolic acid 
(unpolymerised ) . 

In view of the results obtained from the study 
of poppyseed oil, it may be concluded that linseed 
oil (thickened and soluble in acetone) contains the 
components of poppyseed oil, which polymerises 
only slightly at 250° C., but these components 
have undergone isomeric change. The chemical 
properties of thickened linseed oil (soluble in 
acetone) are similar to, and in some respects 
identical with, those of heated poppyseed oil under 
the same conditions. When linseed oil (soluble in 
acetone) is heated to 290° C., the part which is now 
insoluble in acetone has the same quadruple 
molecule as in the case of poppyseed oil. 

Tung Oil. 

It has been observed that x tung oil is easily 
coagulated by dimethyl sulphate to give a dark 
coloured solid, which changes its colour to yellow 
on exposure to air. Moreover, when tung oil 
is warmed with acetic anhydride and after cooling 
a few drops of dimethyl sulphate are added, a 
fugitive, reddish-purple colour is produced which 
resembles the rosin coloration in the S torch- 
Liebermann test. The appearance of the colour 
is accompanied by gelatmisation of the oil. The 
Storeh-Liebermann test with tung oil gives a 
reddish coloration, which is much less intense 
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Ylma when dimethyl sulphate is used instead of 
sulphuric acid. linseed oil with dimethyl sulphate 
and acetic anhydride gives a greenish colour. 

The above observation may be considered as 
evidence of the formation of a ring substance 
before gelatinisation. The investigation of thick- 
ened tung oil is in progress, and the results will 
form the subject of another paper. 

Summary. 

(1) Linseed and poppyseed oils contain mixed 
glycerides of variable amounts of unsaturated 
acids, in addition to small quantities of saturated 
glycerides, the acids being interchangeable, and 
their amounts are dependent on the sources and 
probably on the ripeness of the seed. 

(2) Thickening by polymerisation, without 
change in chemical composition, occurs when 
there. are at least two pairs of doubly linked carbon 
atoms in the molecules of the acids of the 
glycerides. 

13) Before polymerisation occurs there is a 
shifting of the linkages in the molecule, and, in 
the case of tung oil, there is some slight evidence 
of ring formation. 

(4) The thickening is due to polymerisation of 
the mixed glycerides, and the first stage is the 
formation' of a product insoluble in acetone, which 
may be a double molecule of linked glycerides in 
the case of linseed oil, or a quadruple molecule in 
poppyseed oil. 

(5) The change is dependent on the temperature, 
and an equilibrium is established when 50 % of the 
modification has been formed. 

(6) At higher temperatures the final stage is the 
formation of a polymer insoluble in light petroleum 
which seems to be determined in linseed oil by the 
linolenic acid glyceride. 

The author desires to express bis thanks to 
Messrs. Mander Brothers, of Wolverhampton, for 
permission to publish the results of this investiga- 
tion. 

Discussion. 

Mr. F. H. Alcock asked what was the cause of 
the opacity in tung oil varnishes and also of the 
offensive smell of tung oil ? Had any difference 
been observed in the behaviour of cold- drawn and 
hot-drawn linseed oils ? 

Mr. Cotterill inquired as to the method of 
distinguishing between varying samples in relation 
to iodine values. 


Dr. Morrell explained that when tung oil was 
exposed to light it passed into an isomeric modifica- 
tion which was very easily oxidised to a white, 
insoluble substance. It was the formation of this 
modification and its subsequent rapid oxidation 
which was essentially the cause of the opacity of 
ood oil varnishes. The difference between cold- 
rawn and hot-drawn linseed oil would be in the 
mount of mucilage present. The linseed oil and 
orZ , i 0 ?. use< * contained no rosin. In the 
wood oil by means of dimethyl 
h * great care must be taken in handling the 
Tn ff n i Arachis oil had not been investigated. 

hexabromide test for linseed oil the hexa- 
nni.,f 0 "^i ought to he separated and its melting 
determined. In the determination of the 
with a Ti u ? 8 ’ values obtained were compared 
oil lu nk determination made with, pure olive 
solutio same ** me of contact with the Wijs 


Canadian Section. 


Meeting held at Toronto on April 16ft, 1914. 


PROP. J. w. BAIN IN THE CHAIR. 

THE MANUFACTURE OF CONDENSED MILK, 
MILK POWDERS, CASEIN, ETC. 

DISCUSSION OF METHODS OF ANALYSIS. 

BY R. T. MOHAN, B.A.SC. 

As early as 1810 an English Patent was granted 
to De Heine covering the evaporation of pari of the 
water from milk, and its preservation with cane 
sugar. Other early English Patents on con- 
densed milk were granted to Newton in 1835, 
Grimway in. 1847, De Lignac in 1847, and in France 
to Appert in 1827. The first patent for a vacuum 
pan for evaporating milk was granted, I believe, 
to Green in England in 1813 (Eng. Pat. 3754). 

The object, of these early inventors is clearly 
shown in Newton’s English patent No. 6787, 
1835, which reads : “ For preparing animal milk 
so that it may be preserved for any length oftime 
with its nutritive properties, and capable of being 
transported into any climate for domestic and 
medicinal purposes ; this being effected by adding 
to the milk a certain amount of sugar, and evapo- 
rating it by any suitable means, using only a 
gentle heat to quicken the operation. It may be 
brought to the consistency of cream, honey, or 
soft paste, or even into dry cakes. Cocoa, coffee, 
or tea may be evaporated with it.” 

The first instance of the successful manufacture 
of condensed milk on a commercial scale in America 
was in 1856 by Gail Borden, founder of the present 
firm of Bordens (U.S. Patent 15,553 in 1856; 
English Patent 509, 1856). Up to the year 1861 
there was little demand for condensed milk, but 
during the civil war a great demand was created, 
and from that time on it has steadily increased. 

The Anglo- Swiss Condensed Milk Co. was started 
by U.S. Consul Page, of Zurich, Switzerland, who 
first made the product in 1865, and in 1866 incor- 
porated the Anglo-Swiss Co., which now produces 
over 80 per cent, of all the condensed milk 
manufactured in Australia and Europe. 

Milk was first preserved by sterilisation in 1856, 
and unsweetened concentrated milk, or what is 
now known as evaporated milk, was first success- 
fully manufactured in Highland, Illinois, in 1885. 

The U.S. Census Report of 1909 shows a pro- 
duction of 214,518,310 lb. -of sweetened condensed 
milk, and 280,278,234 lb. unsweetened evaporated 
milk, increases of 8% and 154% respectively over 
1905. The 1913 output in the United States 
amounted, I am told, to about 250,000,000 cans of 
sweetened and about 390,000,000 lb. evaporated 

The milk supply for the condensing must be 
ample for the factory’s capacity, and must be of 
the highest quality. It is under the rigid inspec- 
tion of the factory, and constant inspection is also 
conducted of the herds, pastures, bams, and 
dairies. Rigid instructions are enforced in regard 
to cleanliness of the animals and dairies. No feed- 
ing or other operation which would raise dust is 
allowed for one hbur previous to milking. Strict 
instructions are issued against the use of certain 
foods, such as turnips, garlic, etc., ana only limited 
amounts of ensilage are allowed. Immediately 
after milking the milk is cooled and aerated by 
running it over block tin coils through which cola 
brine or water circulates, and then stored in a cool 
place till brought to the factory. Each can as 
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delivered at the factory is opened by the receiver, 
who is able to detect any undesirable odour in the 
milk. In addition to the flavour, the temperature 
is noted. Tests are also made for acidity, any milk 
above 0-2% being usually refused. As the farmer 
is usually paid on the basis of percentage of fat, 
a small sample is taken each day and tested for 
fat, or sometimes the test is made on a composite 
sample of a week’s delivery, the sample being 
preserved with mercuric chloride. 

It is customary to make frequent bacteriological 
tests on the supply from each farmer. A good 
practical test for the number of organisms present 
in the milk is the reductase test, which is based on 
the fact that normal cow’s milk has the power of 
decolorising certain dyestuffs, the time of decolonsa- 
tion (reduction) depending on the number of 
micro-organisms it contains. The test is con- 
ducted as follows:—! c.c. of methylene blue 
solution is mixed in a glass tube with 10 c.c. 
of the Tnilk to be examined, 2 c.c. of paraffin oil 
is floated over it to exclude air, and the tube is kept 
at about 115° F. (46° C.). If the dye is decolorised 
within .pne hour, the milk is regarded as very 
bad fr&m a hygi enic standpoint ; if decolorised I 
within 3 hours it is of second quality ; if the colour 
persists for more than 3 hours the mUk is good. 

Another test depends on the decomposition of 
hydrogen peroxide by an enzyme present in milk, 
known as catalase, the catalytic power of which is 
increased by the bacteria present. This method 
has not. come into general use in Canada. 

To determine the nature of the bacteria, 
so-called “fermentation tests” are applied. The 
best known of these is the “ Wisconsin curd test, 
in which a pint Of milk is heated in a sterilised 
jar to about 98° F., 10 drops of standard rennet 
extract is added, and the jar is closed and incubated 
for about eight hours at 98° to 102° F. The jar 
is then opened and the odour observed, the curds 
are cut with a knife, and the appearance is noted. 
Good clean milk contains practically no organisms 
but the lactic acid bacteria, which produce no gas 
and no bad odours, and the curd formed, there- 
fore, should have only an occasional irregular hole. 
Milk ^produced under insanitary conditions will 
produce more or less gas, and the curds will be 
full of large irregular holes. 

Another “fermentation test’’ is conducted by 
incubating samples of the m il k in sterilised tubes 
at about 100° F. After twelve hours the samples are 
examined, and the bacterial content of the milk 
is judged by the character of the curd, etc. . 

The ™ilk after weighing is poured through a 
large strainer and run into large enamelled vats, 
fitted with stirrers, on the floor helow . The room in 
which these vats are placed is kept as cool as 
possible. The treatment of the milk from now on 
depends on the product to be made. 

Condensed milk . — The Canadian standard is not 
less than 28% of milk solids, and not less than 
7-7% of milk fat. The last inspection of milk 
made by the authorities and recorded in Bulletin 
257, Inland Revenue Dept., shows that the pro- 
duct on the market complies exceptionally well 
with this standard. . , 

The fresh milk is drawn from the receiving vats 
into large copper vats known as fore-warmers, 
where it is heated after addition of the requisite 
amount of cane sugar. Some of the fore-warmers 
are heated by copper jackets, while others depend 
on live steam from an open pipe ; the latter method 
introduces some condensed water from the steam, 
but the amount is very small. The amount of 
sugar added varies from 16 to 19 lb. to 100 lb. of 
raw milk . In some cases the sugar is added to the 
whole quantity of milk before it goes into the pan, 
whilst in others one-half or three-quarters of the 
milk is rup in, and the sugar added to the remainder. 
The temperature to wnich the mUk is heated 


before it goes to the pan also yaries in different 
factories. These variations by different ope rators 
are mainly directed towards overcoming crystallisa- 
tion in the finished product. 

The milk is now sucked into the vacuum pan, 
and the “condensing” operation begins. The con- 
centration is carried out at a vacuum of about 
28 in. and a temperature about 140“ F. The 
vacuum pans used are single type ev aporators made 
of copper, round at each end, with straight sides. 
They are heated by a steam jacket at the bottom 
and also internally by large cbils, and are con- 
nected to a water-jacketed condenser. 

The “condensing” takes about two horns. 
Samples are drawn off at frequent intervals 
through a double sealed test cup. The con- 
sistency is tested by means of hydromet»s, the 
end point being 35“ to 36“ B. More often, how- 
ever, the sample is cooled to 70“ F., and the appear- 
ance and the way the milk " strings ” are noted. 
The operators get quite expert in judging the con- 
centration of condensed milk in this way. As soon 
as the right consistency is attained, the valves are 
opened, and the finished product is run into ordin- 
ary milk cans (about 14 gallons), which are then 
placed in a shallow iron tank through which cold 
water circulates ; here they are stirred and cooled, 
to make the product smooth and free from lumps. 
The tanks are provided with a series of cam wheels, 
driven from a central shaft, and so constructed that 
the milk cans fit rigidly on them. A stationary 
wooden paddle is placed in each can, and as the 
cans revolve the milk is stirred and cooled. After 
cooling, the syrupv product is filled into cans and 
sealed. This product is not sterilised, preserva- 
tion being dependent on the low percentage of 
moisture present and the absence of air in the 
cans. Table 1 shows the average composition of 
the product compared with that of other evaporated 
milks and milk powders. If properly made and 
kept air-tight, it keeps for several years. It con- 
tains too much sugar for use as an infant food. 

T\bus 1. 


Average composition o] condensed rmike. 



Solids. 

% 

Ash. 

% 

Fftt. 

% ' 

Pro- 

tein. 

% 

Lm- 
i tom. 
% 

C*»e 

•agar. 

% 



Condensed whole milkj 

72-6 

1-6 

10-0 

80 


41-9 

Condensed skim milk j 

70-0 

2-0 

1-0 

10-5 

14*0 



20-3 

l-e 

7-9 

7-7 

•■1 


Whole milk powder , 

96-3 

5-6 ; 

26-8 

82*0 

81*0 


Skim milk powder . . . 

91-7 

6-9 

1-7 

83*8 




The product obtained as outlined is made from 
whole milk, and complies with the standard >n 
every way. A skim milk product is also made, 
but this is always sold as “skim condensed milk. 
It is manufactured in the same way. (See Table 
1 for composition.) , 

The greatest difficulty .in the manufacture ot 
condensed milk is to prevent “ sandiness,” due to 
crystallisation of the lactose or cane sugar. * 
decrease in concentration to prevent this is im- 
possible, as the successful keeping of the product 
depends on its having less than 30% of moisture, 
and. to effect this the sugar must be added in a 
proportion to give about 41% cane sugar. Over- 
concentration and the use of too much sufjar 
increase this sandy condition, but even wicu 
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On opening a can of condensed milk a layer of 
” is often found on the bottom. This may 
he lactose which has settled, or cane sugar 
to an excess being used. It 
the product, except that the 
may not have enough solids 
to preserve iv *uu^ as it should be kept. 

Another defect in condensed milk is so-called 
<i buttons.” On opening a can and pouring out 
the contents, one or more small lumps, varying in 
size from a pin-head to a bean, may be found, 
attached to the side of the can. These are called 
« buttons,” and are not easy to explain. Some 
rtate that they are insoluble casein compounds 
formed by the action of the metals of the tin plate. 
The peculiar feature, however, is that they appear 
to grow. A satisfactory explanation for this 
trouble is yet to be given, I believe. 

Occasionally a can of milk is found to be in a 
thick, gelatinous condition. This denotes too 
much milk solids and not enough cane sugar to 
make a syrup. . 

Other defects are rancidity, brown colour, blown 
tins, or putrid odour. These conditions are due 
to too low percentage of solids to prevent bacterial 
changes, but at most they are rarely very marked 
until the milk is from 2 to 4 years old. 

Thus it is seen that the manufacturer is faced 
with a difficulty as regards this product. Too 
little sugar may result in a gelatinous product or 
one that will not keep, whilst too much may cause 
excessive “ sandiness ” and separation. 

Evaporated milk in Canada is defined as milk 
from which a considerable portion of water has 
been evaporated, and contains not less than 26% 
of milk solids, and not less than 7-2% of milk fat. 
This product therefore does not contain any added 
sugar, and is preserved by sterilisation. 

The milk is drawn from the receiving tanks into 
the fore-warmers as before. Here it is brought to 
a boil, and then drawn into the pan and condensed 
as before, the operator drawing off an occasional 
sample, and testing the solids by hydrometer; 
when the proper density is reached the valves are 
opened, and the milk is run over a series of cooling 
coils to prevent any rapid multiplication of 
organisms. From the coolers the milk runs into 
large copper vats, and a sample is tested for fat 
and solids. If these tests are satisfactory, the 
milk is next homogenised by breaking up the fat 
globules into very minute particles, and mixing 
them so intimately with the caseous matter of the 
milk that the cream does not rise to the top. It 
is claimed that homogenising makes the milk more 
digestible. This process is accomplished by heating 
the milk to about 185° F., and forcing it through 
fine metal capillary tubes under a pressure of about 
250 atmospheres against a conical surface of agate 
or metal. Homogenised milk cannot be separated 
by means of a separator. From the homogeniser 
the milk goes to the filling machines, where it is 
run into cans, which are sealed and transferred to 
the steriliser. The sterilisers are large circular 
iron drums, with a revolving framework inside. 
The cans, in crates f are placed in compartments 
of the revolving framework. When filled, 'the 
door is closed, the retort nearly filled with water, 
and the temperature raised to the desired point 
and maintained for the necessary time, the can 
revolving all the time. The steam is then turned 
2jb and cold water run in till the cans are cold, 
fhe time and temperature are very important, 
and are very variable, so that this part of the work 
is in charge of experts. The factors governing the 
sterilisation are acidity, solids, fat content, the 
season of the year, and size of cans. Milk of high 
acidity (over 0-4%) will easily Curdle with high 
temperature, hence the reason for keeping the 
acidity as low as possible on the fresh supply. 
A ne effect of acidity on the milk is shown by Table 2 


separated out. owing 
is not detrimental to 
, - ,p mil L' above 


made from actual experiment. The same milk 
was used in each instance, and the same tempera- 
ture and time. * 


Tabu; 2. 

Effect of increased acidity on milk. Fresh miVc 
0-17% lactic acid. 


Concentration. 

Acidity. 

Condition of milk. 

1-58:1 

0-80 

Not precipitated 

1-74 : 1 

0-34 


1-90 : 1 

0-40 


1-99 : 1 

0-43 


2-11 : 1 

0-48 

Small lumps of curd 

2-25:1 

0-54 

Large „ „ 


Noth. — Chemical changes daring concentration and sterilisa- 
tion apparently affect the acidity. 


Milk of different seasons will Btand different 
temperatures, fortunately the highest in the 
summer. The fresh milk varies in composition 
with the seasons, and hence the concentration also 
has to be varied to bring the product up to 
standard. Table 3 illustrates this — 

Tabu 3. 

Variation in concentration with seasons. 



Solids in 
fresh 
milk. 

Concen- 

tration. 

Solids in 
condensed 
milk. 

Condition 
of condensed 
milk. 

June 

12-68 

2-00:1 

26-38 

Smooth, 

no 

August 

11-75 

2-21 : 1 

26-01 

separation 

or 

November 1 

13-40 

1-99 : 1 

26-62 

cur dine*. 


Notk. — Lower concentration causes separation ol fat, and 
higher causes curdy milk. 


In most factories it is customary to make a 
trial sterilisation on a small batch to see what 
temperature the milk will stand before it curdles. 
To do this a small steriliser is built on the same 
plan as the large one, and holding half a dozen 
cans. The milk is sterilised at 236° to 240° F. (113* — 
116° 0.) for about 30 minutes. The milk is next 
shaken to make it smooth and uniform. About 
4 dozen cans are fitted into crates, and placed in 
a machine which has a very rapid oscillating 
motion for one to three minutes, depending on the 
milk. After shaking, the milk is stored in a 
warm place (practically a large incubator) for 
about three weeks prior to shipping. Any 
“ leaks ” or “ swells ” are then picked out, and 
the good cans are labelled, cased, and shipped. 

This, therefore, is a product which is desirable 
from every standpoint, handled under sanitary 
condit ions, and completely sterilised. It is a con- 
centrated whole milk product containing no 
adulterants, and finds a ready use for general and 
for infant feeding. . . . 

Absolute cleanliness is maintained m the 
factories. All pipes are cleansed daily with hot 
soda solution and then with live steam, and the 
vats, coolers, and vacuum pans are scalded, 
scrubbed, and sand-papered every day. 

Defects. — Swells, flat sours, and sweet curdling 
in evaporated milk are due to under-sterilisation. 
Curdiness (other than sour curd) is due to pre- 
cipitation of the curd as a hard mass under the 
action of the heat on a product of high solids and 
acidity. The hard grains sometimes found in the 
bottom of the cans consist of mineral matter, 
mostly calcium phosphate, precipitated owing to 
over-conoentrstion. 
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Plain condensed milk is milk evaporated about 
4:1, which is filled into barrels, and used within a 
day or so by ice cream manufacturers and con- 
fectioners. 

Analysis of condensed milk. 

Sampling. — In the evaporated or unsweetened 
variety there is little difficulty in getting an uniform 
sample from the can, as it is only necessary to 
stir it thoroughly. However, the condensed or 
sweetened vawety presents a possibility of error, 
especially when the sugar has settled. The best 
method of sampling in this case is to transfer the 
whole contents of the can to a large mortar, and 
thoroughly grind and mix it ; a 40 % solution is 
then prepared and analysed. 

Solids. — Fur the sweetened condensed milk a 
quantity of the 40% solution is evaporated to 
dryness, in vacuo, or in a McGill oven (in which 
the product is dried in a current of air at 70° C.). 
Drying to a constant weight on a steam bath or 
in an ordinary air oven does not ensure accurate 
results, as the solids seem to retain a small pro- 
portion of the moisture with great tenacity, and 
if dried too long undergo chemical changes. 

For the unsweetened or evaporated milk two 
methods are available, one by taking the specific 
gravity of the 40% solution and calculating the 
solids by formula, the other by evaporation and 
weighing. For taking the gravity hydrometers 
with special scales, called lactometers^ are used. 
The two most common are the New York Board 
of Health and the Quevenne lactometers. In 
Canada the former is used almost entirely. The 
formula used to calculate the solids is : — 

S = 1-2F + 0-25 (G — 1000) + 0 14, where S is 
the percentage of solids, F the fat, and G the 
specific gravity referred to water as 1000. 

Thus gives good results, but only providing 
the fat lias been determined accurately. It is 
obvious, therefore, that this method cannot be 
relied on entirely, and a quantity of the milk 
must be dried in 'vacuo and the residue weighed. 

Ash is determined by burning the residue after 
evaporating the milk for solids. A temperature 
sufficiently high to volatilise the chlorides must be 
avoided. 

Protein is determined by the usual Kjeldahl 
method. The conversion factor is somewhere 
between 6-25 and 7 04. Provisionally the factor 
6-38 is used. 

Sugar. — In evaporated milk the only sugar 
resent is lactose, and this is determined either 
y the polarimeter or by the gravimetric Fehling 
process. 

In the condensed milk there is, in addition to the 
lactose, a large percentage of cane sugar, and 
accurate residts are difficult, co-operative work by 
the U.S. Association of Agricultural Chemists on 
the same samples having shown results for lactose 
varving from 0-74% to 12 05 %, and for cane sugar 
from 43 06% to 46-74%. 

The author has had a batch of milk prepared 
specially, and from the weight before and after 
concentration calculated what the composition of 
the finished product should be ; invariably 
analysis showed a little more lactose and a little 
less cane sugar than there should be. It was thought 
possible that in the concentration there was a 
slight inversion of the cane sugar, making it appear 
to be lactose, but from experiments on mixtures 
of cane sugar and lactose under similar conditions, 
it is certain that no change takes place. 

Fat. — The determination of fat is by far the 
most important of all, and it is most difficult to 
get accurate and concordant results. 

' Table 4 will show some results obtained by 
-different methods. These results only deal with 
evaporated milk, as the condensed milk requires 
different treatment. 


Table 4. 

Determinations in Fat by Different Methods. 


Calculated fat. 

Babcock. 

Ether 

extraction. 

Rofie-Oottlleb. 

% 

% 

% 

% 

7-25 

69 

6*83 

6*87 

7*98 

7*7 

7*46 

7*78 

8-74 

8-1 

8*13 

8*26 

9-14 

8*7 

8-3S 

8*90 

9*70 

9*1 

8*87 

9*40 

10*35 

10*3 

9*13 

10*07 

Average 8*86 

8*46 

8*09 

8*65 


The most reliable of these methods is the Rose- 
Gottlieb, but this averages 0-31% fat low. The 
reason for these differences lies in the physical 
change which the milk has undergone during the 
concentration, homogenising, and the sterilisation. 
The casein has been invisibly precipitated into an 
insoluble curd, and each very minute particle of 
precipitated casein encloses a small amount of fat. 
In order, therefore, to extract all the fat it is 
necessary to dissolve completely the curd and 
liberate the fat. To this end many modifications 
and new methods have been proposed. With one 
or two exceptions these are not feasible. 

In the ordinary' Babcock method it is almost 
impossible to get a clear fat column; the acid 
appears to char the milk to a greater or less extent, 
depending on the concentration, season of the 
year, etc. The only rapid and accurate modifica 
tion known to me is as follows : — 4-5 grim, oi 
the milk is accurately weighed into an ordinary 
Babcock test bottle, 17-5 c.c. of water added,' and 
thoroughly mixed. Then 17*5 c.c. of concentrated 
sulphuric acid is added and mixed to dissolve the 
mud completely', and the mixture, is centrifuged for 
five minutes. The bottles are filled to the neck 
with hot half-strength sulphuric acid, centrifuged 
again for 2 minutes, filled to the top of the gradua- 
tions with boiling water, centrifuged for 1 minute, 
and the fat column read at 185° F. This reading 
multiplied by four gives the percentage of fat in 
the evaporated milk. The important points to be 
observed in this method to obtain a clear fat 
column and complete recovery of the fat, are 
correct dilution of the milk (4 :1) before adding 
the strong acid, and the addition of hot half- 
strength acid in place of water after the first 
centrifuging. 

Table 5. 


Fat by modified methods. 


1 

Calculated fat. 

Modified 
ether extraction. 

Modified Babcock. 

7*25 

7*20 

7*30 

7*98 

8*00 

7*98 

8*74 

8*75 

8-68 

9*14 

9*20 

9*20 

„ 9*70 

9*65 

9*60 

10*35 

10*40 

10*40 

Average 8*86 

8*86 

8*80 


In the gravimetric methods it is also necessar 
first to remove the caseous matter, and then extra® 
the fat. This is best done by the following metnoa- 
A weighed amount of the evaporated milk diiuw“ 
4 : 1 is absorbed on a filter coil free from fat, P; ,u _ 
in an extraction cone, and without any prelminu-;.- 
drying extracted in a Soxhlet apparatus with i » 
acetic acid for two hours. This removes 
the protein matter. The cone is washed with o 
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water to remove the acetic acid, dried in an air 
oven at 100° C. for six or eight hours, and ex- 
tracted for eight hours with ether in the ordinary 
wa y, and the extracted fat weighed. 

The reliability oi these modified methods is 
shown in Table 5. 

In determining the fat in condensed milk there 
is an added difficulty of the presence of cane sugar. 
For gravimetric estimation £he modified ether 
extraction method described above is to be recom- 
mended. For a rapid centrifugal method, the 
following modification (by Leach) gives fair results : 
15 c.c. of the 40% solution of, condensed milk is 
measured into a Babcock bottle, and enough of a 
copper sulphate solution is added to precipitate the 
proteins. The bottle is then centrifuged, and the 
precipitated proteins carry the fat to the bottom 
of the bottle. The clear liquid above is then drawn 
off by means of a pipette having a wisp of cotton 
wool over the end to prevent any of the precipitate 
being withdrawn, and the remaining fat and pro- 
tein is thoroughly mixed with water and again 
centrifuged. This operation is repeated until the 
sugar has all been removed. 17*5 c.c. of water is 
added to the precipitate, then 17-5 c.c. of strong 
sulphuric acid, and the operation continued as in 
the ordinary Babcock test. This method eliminates 
the trouble due to charring of the sugar, but still 
has the defects connected with the Babcock test 
when used for evaporated milk. 

Milk powders . — In making these the difficulty 
has been to produce a powder which when mixed 
with water would produce a fluid similar to milk 
in appearance, flavour, and physical properties. 
Many methods have been tried, and numerous 
patents granted, but, with one or two exceptions, 
there has been little success. The two most 
successful processes are by drying on steam-heated 
rolls, and by spraying the milk into a tower. 

In the roller system, the milk is run on to steam- 
heated metal rolls, generally in vacuo. The dried 
powder is scraped oft the rolls, and ground. The 
resultant powder, while fairly good, is not as 
soluble as it should be. 

spraying system has been more successful. 
? rs t' educed in a vacuum pan to about 
one-fifth of its volume. It is then atomised into the 
hot chamber, the moisture being removed 
while the fine particles of milk are falling to the 
noor. The dried product accumulates on the floor 
m a 7*7 dry flour, and needs no grinding. The 
powders produced by these spraying systems are 
excellent, and find a ready use with bakers, con- 
lectioners, etc. For composition see Table l. 

inese products are analysed bv making a sqju- 
ajj ordinary mifk, and analysing 

-■ All the difficulties mentioned for the analysis 

product° rate(l mUk are als ° met with in ^ his 
the mi, k supply is too heavy to 
4 Up by the evaporators, it is usual to skim 

min. ?«.» • * p the cream in to. the cities, and pre- 
of caJ!? ln * rom the skim milk. The present use 3 
in«in^ •*¥ numerous and increasing. They 
dressing for textiles, cements and 
nrorliuS! S } l ? masses > sizing for paper, food 

and many othera. tl ' ade nameS SU ° h *® Sanato E en >> 


The 


intent of ordinary cow’s milk 


averages .1-9 o7 T : * .t ulul ™y , 

Technically % Xt W Palpitated by acids, 
curing of tha t. '^ ay b ® made ° y spontaneous 
°f Mils »« hlwi° r mor ® otten b y “e addition 
also hv bydrochlonc, sulphuric, or acetic acid ; 
these by re 006 *- Combinations of 

times diss .4 ,? r ? a ^° u3e< f> tbe casein being some- 
»Ser ^!, Ved M n atkaM a "<l re-precipitated by 
tore of thi«™.j a ? y P atents cover the manufac- 
■ special claim, e 9°b one o£ which has its own 
on trays 6 is washed and dried 

then ' 


The trade in America is controlled by two com- 
panies, the Union Casern Company and the Casein 
Company of America, both of which manufacture 
many products from the raw material. 

Those specially interested in casein and its com- 
to Robert Scherer's book on 
^i Casern . Its Preparation and Technical Utilisa- 

Not infrequently the whey (after the separation 
of the casemby rennet) is evaporated down, and the 
lactose obtained. Processes similar to the manu- 
facture of ordinary sugar are used. 
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PRODUCTION OF NITRATES FROM AIR, WITH 
SPECIAL REFERENCE TO A NEW ELECTRIC 
FURNACE. 

RY E. KnAltRN SCOTT, A.M.INST.C.E., M.I.E.1. 

In papers on the “ manufacture of nitrates from the 
atmosphere” read before the British Association in 
August, 1911, and before the Royal Society of Arts, in 
May, 1912, I pointed out that we were entirely dependent 
upon raw material from oversea from which to make 
explosives, and in case of war might be in a serious position 
and I urged the necessity of starting tho production in 
this country of nitrates from air by eleetricity 

Messrs. A. MoDougaU and F. Howies, of Manchester first 
made nitric acid from the air in a practical way about 
a dozen years ago, but Norway has tho honour of making 
tho process a commercial success, Professor Birkeland 
and Dr. S. Eyde being principally responsible. 

Although the first installation in Norway of about 100 
horse- power was only started about ton yearn ago the 
business has gone ahead with such leaps and bounds’ that 
nearly a quarter of a million horse-power is employed 
for making nitric acid from the air, in that country alone 
Some of the furnaces take over 4000 H.P. and one 
factory absorbs 140,000 H.P., whilst another’ of 120 000 
H.P. is being built. 

For several years I have been at work on the problem 
of evolving a new furnace to work with three-phase 
alternating current, also a system of working a complete 
plant with a view to obtaining better yields than are 
obtained by the present single-phase furnace plants 
abroad. I proposo to give some particulars of the furnaoe 
and method of working. 

All nitrogen fixation furnaces have electrodes of metal 
between which alternating current arcs are formed. 
These arcs are “ blown ” into flames by a magnetic field 
or an air blast, and provision is made for the passage of 
largo quantities of air through these flames. 

Owing to the great heat of the electric arc, and possibly 
also to electronisation, some of the air is acted upon and 
the nitrogen and oxygen combine to form nitric oxide. 
As this gas dissociates unless it is 'immediately cooled, it 
is necessary to provide a cooling zone in close proximity 
to the flames and arrange for the gas to enter that as 
quickly as possible. 

The principal points to bo considered in the design of a 
furnace are : — 

First. To ensure that as much of the air as possible is 
brought into contact with the arc flames. 

Second. To remove quickly and cool the fixed gas. 

Third. To dispose the electrodes so as to minimise 
adjustment and renewals. 

Fourth. To provide automatic regulation of current and 
continuity of working. 
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Before proceeding to describe my own furnace it will 
be an advantage to describe briefly those in use abroad. 

The Birhdand-Eyde Furnace. 

The best-known furnace is that due to Birkeland 
and Eyde. At the Notodden works in Norway there aro 
32 of them of 600 to 1000 K.W. each, and at the Saaheim 
works there are 8 of 3600 K.W. each. The furnace consists 


nacee are connected in delta as shown in Fig. 2. The 
full voltage between phases is available at the terminals 
of each furnace, and at Notodden this is 5600 and at 
Saaheim 11,000 volte. 

A peculiar feature of the arc flames of this furnace 
is that in moving along the electrodes they do not do 
so concentrically but somewhat as shown by the circular 
broken lines indicated diagrammatically in Fig. 1 b. 


Dyndmo 



t 1 



Fio. 1A. Fro. I®- 

Birkeland-Eyde single-phase furnace with magnetic field for blowing the arc flame. 


of steel castings built up as shown in Fig. 1 a and having 
between thorn a cylindrical structure of firebrick, shown 
in black, with a disc-shaped chamber in the centre. Air 
enters by a pipe at the base of the furnace and passes into 
the central chamber by means of a large number of small 
holes. After flowing radially through the central reaction 
chamber it collects in a oircular channel just inside the 
periphery of the furnace and passes to the outlet pipe 
and away. Two U-shaped electrodes project horizontally 
into the disc chamber from each side, as shown in Fig. 1 b. 
They are made of copper tubes 1£ in. diam. and about 
\ in. thick, and the total length of each tube before being 
bent into shape is about 20 feet. Each electrode is 
adjustable vertically and sideways. Arcing tips of copper j 
are attached to the rounded ends of each tube, and these j 
tips are spaced about one-third of an inch apart when in j 
the normal position. Cold water circulates through each j 
electrode in insulated pipes, as indicated by the arrows j 
in Fig. 1 b. j 

It is a peculiarity of this furnace that both alternating i 
ourrent and direct current are used. The former is for | 
the arc and the latter for the powerful electric magnet, | 
the north and south poles of which are shown, in Fig. 1a, : 
embedded in the firebrick lining. The direct current 
supply is indicated at the top of Fig. 1 a, and the alternating 
current single-phase supply at top of Fig. 1b. 

The magnetic field is at right angles to the electrodes, i 
and consequently, when alternating currents flow, the 
magnetic field blows or deflects the arcs outwards into the ; 
disc-like chamber. As each electrode is alternately j 
positive and negative, the arc flames arc projected rapidly 
first to one side ana then to the other, so that to the 
eye there appears to be a constant circular sheet of flame. 
In the 1 000 K. W. furnaces the flame is about 6£ ft. diameter j 
and in the 3500 K.W. furnaces 8 ft. diameter. The pole 
faces are about 25 cm. apart, and the magnetic field 
is about 5000 C.G.S. lines per sq. cm., consequently very 
large magnetising coils are necessary, and about 10% of 
the total energy is required to excite them. 

It should be especially noted that this furnace works 
with ringrte- phase alternating current, and therefore ou a 
three-phase circuit the furnaces must be used in seta of 
three. The design is such that it is not possible to utilise 
all the three phases in a single furnace. The three fur- 


As the cooling air is the controlling factor it is nut 
possible to preheat that which enters the arc flame at the 
centre. - 

At the International Congress of Applied Chemistry in 
1912 Dr. Samuel Eyde gave the temperature of the flames 
as 2500° C. to 3000° C., and the temperature of the escaping 
gases between 800° and 1000° C. He also stated that the 
most exposed parts of the electrodes of the furnace require 
to be changed every third or fourth week and the lining 
every fourth to sixth month. Each of the furnaces at 
Saaheim is said to take just under 2000 cub. feet of air 
per minute. , 



Fig. 2. 

Three Birkpland-Eyde furnaces connected In delta- 


The Schonherr-Hessberger Furnace. 

This furnace is used at the Christianaand works of tb* 
Badische Anilin und Soda Fabrik, where* there are 
furnaces of 460 K.W. each ; at the Saaheim works tn? 
are 96 of 1000 K.W. each. 
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T , p arjnarfttus consists of four annular steel tubes 
ringed vertically as shown in Fig. 3. The outer tube is 
r~ t °o feet diameter, is made of plates riveted together, 
d is lined- with firebrick. The innermost tube, about' 
■ D -n diameter, forms the reaction chamber, and up the 
•entre a standing arc flame is maintained by meant? of a 



Fw. 3. 

SeliQuheir-HessberRer single-phase fuin&Ce, with 
combined preheater. 


Jurimg current of air. The air inlet and outlet tubes 
^ »o arranged that outgoing hot gases preheat the 
coining air as indicated by the arrows in Fig. 3. It is 
^refore a furnace and a preheater combined. By 
at it 3 ? f a number of tangentially arranged air inlets 
‘ W)tto P °f the reaction tube, the air is given a 
motion, which helps to keep the aro flame in the 
tube. The pressure of the air at the bottom 

15 °iwl to 50 to 100 om. of mitt. 


The bottom electrode consists of au iron rod insulated 
from the furnace. It passes through a water-cooled 
copper gland, and as it bums away is pushed upwards,, 
fresh rods being screwed on as required to give con- 
tinuity of working. 

The arc is started by means of a lever (marked Z in 
Fig. 3), which is momentarily placed between the bottom 
electrode and the reaction tube, the latter being of courae 
at earth potential. The whirling air current then extends 
the arc upwards to a water-cooled electrode, K, at the top. 
The top of the arc plays about inside this electrode,, 
and pits the surface. 

Some of the air comes in contact with the arc flame 
and is converted into nitric oxide, and at the top, where- 
the arc strikes from the centre to the side, the fixed gas- 
mixes with the rest of the air that is whirling past. This- 
and the water jacket of the electrode act as the cooling 
zone. Experience has shown that good yields of gas- 
can be obtained when the air travels parallel to 'the 
arc. The furnaces are connected in stat as shown in> 
Fig, 4. 



Fio. 4. 

Three Sehhoherr-Heeaberger furnaces connected 
in star. 

Although claims for three-phase working are made- 
in the Schonherr patent and throe arc flames are shown 
inside one tube, they could not work that way, as they 
would collapse together. Also it would be impossible 
to have three separate whirling air currents in one tube. 

As compared with the Birkeland-Eydc furnace, the- 
Sohonherr-Hessberger has the advantage of using only 
one kind of electric current, and there is thus less .electrical 
gear. Other things being equal the energy required for a. 
given output of gas should be less, and in actual practice 
this appears to be the case. 

The 450 K.W. furnaces at Christiansand have standing 
arcs about 15 feet long and the 1000 K-W; furnaces at 
Saaheim have aros about 20 feet long. This makes the 
furnaces very long and difficult to repair, e.g., those at 
Saaheim are about 40 feet high. , 

The relatively great height of the furnace, combined 
with the difficulty of maintaining so long an arc, presents 
considerable mechanical and electrical difficulties in 
building for large powers. That is partly why tlm furnaces 
at Saaheim are only for 1000 K.W., whilst the Birkeland- 
Eyde furnaces are of 3500 K.W- 

This question of the limiting Bize of furnace is important 
because it would appear that the larger the furnaces the 
better the yield for a given amount of electrical energy 
and for a given expenditure in furnace plant. This is 
always the case when radiation losses form a large part 
of the total power. 

Tht Pauling Furnace. 

The Pauling furnace is used in nitric acid factories at 
Gelsenkirchen, InnsbruolP, and Milan, also at Roche de- 
Rame, France, rad in South Carolina, U.S.A. 
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The furnace is built on the lines of a horn type arrester — 
that is to say, it has two electrodes which diverge so as to 
give a fan-shaped space between them, and has an air 
blast which fills the fan-shaped space with flame, as shown 
•Ungrammatically in Fig. 5. 



JfIG. 5. 

Diagram of the Pauling single-phase furnace. 


To get the continuous blown arc flame it is necessary 
first of all to set the electrodes at such a distance apart 
that the applied voltage will easily jump across, and, 
second, to blow air between the electrodes so that directly 
an arc is struck it is immediately forced upwards and 
goes out, to be followed by others attach half-cycle of the 
alternating current. There is a separate Pauling furnace 
to each phase and each has two pairs of electrodes con- 
nected in series. There are ducts for the supply of air 
and a chimney at the top to carry off the gases. Two 
separate supplies of air are provided ; one is preheated 
and goes to the bottom of each set of electrodes, and the 
other, which is for cooling purposes, strikes into the top 
of the arc flames. The velocity of the cooling blast may 
be less than the other, so as to mushroom out the flames 
at the top to facilitate cooling. 

In order not to dilute the newly-fixed gas the cooling 
blast consists of Bomo of the air and fixed gas which has 
passed through the furnace and been cooled down. 

The electrodes are of cast steel piping and each is in 
three pieces, so that the enclosed portion can be reversed 
when it is burnt or fritted. The electrodes are set several 
inches apart to allow the air supply to pass through, and 
from each electrode there projects a starting or kindling 
blade of thin copper set on edge so as to obstruct the air 
as little as possible. These kindling blades are approached 
to within about 3 millimetres of each other, and as they 
bum away are fed forward. They pass through the 
bottom horizontal bar of the main electrode. Each 
main electrode is carried on a triangular frame by insu- 
lators, and adjusting screws are provided to set it accu- 
rately. 

The two pairs of electrodes are in series and the middle 
point is connected up to a high resistance in such a way 
as to bring a high voltage to bear on the gap between 
one pair ol electrodes. This establishes the arc, and the 
tension at that point then sinks so that nearly full pressure 
is available for the other pair of electrodes. In this way a 
pressure nearly as high as that available for kindling the 
first arc is now active in kindling the second one, and in 
the instant when the latter is formed the circuit is com- 
pleted through the two arc flames. 

Although the Pauling furnaces at present in' use are 
\ smaller than those employed in Norway, the design is such 
Vhat there are no physical limitations as to size and 
hCifc-M e tc. The structure of the furnace is simple as 
comparer the furnaces used in Norway, and repairs 

can be earned out t- ' sily, The air passes straight through 
.the furnace without devioiih or throttled passages. 


Comparison of above furnaces. 

Comparing the above it will be seen that the furnaces 
are of three distinct types, as follows 

The Birkeland-Eyde is a Magnetically Bhfcn 
Furnace ; the Schonherr- Heesberger is A tong Standing 
Arc Furnace ; and the Pauling is an Air Blpwn 
Furnace. 

Each furnace is supplied with single-phase alternating 
current and the first two have single arc flames, whilst the 
Pauling has two separate arcs in series on a three- pha^ 
supply. All the types of furnaces are therefore worked 
in sets of three. * 

In the first and the last types the cooling iB effected 
by blowing cool air into the top of the aro flame, whereas in 
the Schonherr-Hessberger furnace the oDly air which passes 
is that previously preheated in the furnace itself. 

The Birkeland has the disadvantage that it is necessary 
to use direct current as well as alternating current. This 
not only uses up a considerable amount of electric energy 
but necessitates additional apparatus. Blown arc flames 
can be obtained just as effectively by an air blast. 

From the standpoint of accessibility, the design of the 
Schonherr- Hess berger is perhaps most at fault, and its 
great height makes it difficult to construct for large powers. 
It is the only one with a combined preheater, but there 
is no advantage in this. For example at Saaheim there 
are 96 preheaters, whereas two or three separate ones would 
preheat all the air for the 96 furnaces more effectually 
and be very much cheaper. 

The Birkeland- Eydc furnace has the most complicated 
refractory lining, and it is in close proximity to the arc 
flame it is expensive to maintain. The throttled and 
devious nature of the air path through the furnace requires 
considerable power to circulate the air, and it should be 
noted that when comparing various designs, it is necessary 
to take all the power into account. ? 

When connected on a three-phase supply* three Birke- 
land-Eyde furnaces require six high tension electrodes, 
whereas three Schonherr- Heasberger furnaces require only 
threo high tension electrodes, the other three being at 
earth potential. On the other hand three Pauling furnaces 
require no leas than twelve high tension electrodes. 

The electrodes of the Schonherr-Hessberger furnace 
arc simpler and cheaper than those of the Birkeland- 
Eyde, which being of copper are expensive to renew. 
The electrodes of the Pauling furnace are complicated 
by reason of the copper kindling blades which require 
adjustment and renewal. There is also a possibility of 
water leaking from the joints. 

Experimental apparatus. 

Considering the universality of three-phase apparatus 
it is rather surprising that those interested in nitrogen 
fixation factories abroad should have kept to single-phase 
designs. It may be due to patent and royalty considera- 
tions and absence of competitive conditions. 

In some respects the present position is somewhat 1 
similar to that which obtained when three-phase 
alternators first came to the front. Until then single-phas e 
had always been used, but very soon single-phase designs 
went out of use. Three-phase supply is now practically 
universal. When I commenced to develop a new design 
of nitrogen fixation furnace I decided that the proper thing 
to do was to choose such a method of producing the arc 
flames that the furnace could be constructed as a selt- 
contained three-phase unit having only three electrodes. 

Until I had actually demonstrated my three-phjjj® 
furnace at work there were several who anticipated dip- 
eulties in starting three arcs, also trouble from uneq«j« 
burning away of electrodes, unequal balancing, 
Experience haB shown conclusively that none of th 
difficulties exists. The furnace works much better a 
steadier than a single-phase furnace, and this has dw 
remarked npon by several who have seen both types 
work. 

When current has to be taken from a general 
supply the importance of having a three-phase fum 
cannot be over-estimated. 
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In such negotiations as I have had for & supply of electric 
energy, I have generally been asked whether the load 
would be balanced and what were the chances of con- 
tinuity of working. , 

When a company owns its own water power, as in 
Norway, and has plenty to spare, with no other consumers 
to consider, then such questions as maintaining a balanced 
and a constant load on all three phases is not so important. 

Fig. 6 shows the lay ont of my experimental plant 
as fitted up at the Northampton Polytechnic Institute, 
Clerkenwell (by permission of Dr. Mullineux Walmsley). 


closed, a stream of. high tension sparks immediately jumps 
across from the wire to the electrodes. The air dielectric 
being thus broken down, the main three-phase current can 
then follow. These two electrical circuits do not interfere 
with each other. 

The bottom ends of the main electrodes are set far 
enough apart to allow the air to pass freely, and they 
do not require any adjustment because the pilot sparks 
always make a path for the main current to get across. 

The operation of starting up the furnace is very simple. 
First turn on the air blast, then close the isolating switch 



Experimental Apparatus. 


Three-phase current at 2000 volte, 26 periods, supplier 
from the power house of the Institute passes via a wat 
meter and three-pole isolating switch to two sets of chokini 
20 i A. Ihe first has U-shaped laminated cores, and it i 
poasi e to regulate the choking effect by connecting mon 
hArf 88 C °v 8 ® I ^ e8, Tb 0 second consists of insulate* 
oes on which a Bingle layer of wire is wound. These latte 
® . 0 care sudden rises of pressure. The propc 

lomn .g ot the choking effect is a most importan 
Mr il? f 01 ? w hich I early appreciated when assistini 
' w es in m trogen fixation experiments about 1- 
j ago . 

^ ol ® ctrod «« o i the furnace are attached t. 
P e ^'? oat porcelain insulators spaced 120° apart 
eWi°jJ h ‘ ch ehown ™ th ® centre of Fig. 8. Thi 
at abort an< * ‘ n °bned sides »re bon 
ctuciblo JL fr0m Tertiott l line. A standard fireclaj 

of the pmo'w 68 - *!! wa ^ °* ^he furnacd. The botton 

is the air ! ble ? t * r ^ e< * through, and immediately beneatl 
iriH diaphragm ^ nozz l 0 of whioh consists of ai 

materia??? °* the pipe is made of insulatior 

no^ie so ? f a g*«g® iron wire is attached to the 

mid wav kef t0 P ro l, ec t vertically upwards with its poinl 
them. tho three electrodes and just below 

40 a hieh f Wire 18 * or P^°t sparks and it is connected 
eimilar to a Iro ^ uenc y high voltage apparatus somewhat 
Current f? aratus in wireless working. 

R PparatuR an? ? on } inM y lamp pendant supplies the 
i od when the tumler switch of this oirouit is 


so as to make the electrodes alive and finally close the 
tumler switch of the high frequency set. Directly this is 
done the sparks jump from the wire to the electrodes 
and the three-phase arc flames are started. To stop the 
furnace, the tumler switch iB switched off and the arc 
flames then stop. 

Air is supplied by an electrically driven blower, aud 
it is measured by a manometer a a indicated at the right- 
hand bottom corner of Fig. 6. It is only neoessary to- 
measure the difference in height of liquid in the U-tube, 
and then by means of a formula the amount of air is 
quickly calculated. The method is much more handy 
and cheaper than a meter ; besides, with a wet meter the 
air may take up moisture. 

The three phases working together give a combined 
flame of more or less inverted cone shape. The air 
enters this and blows the are flames up to a point at the 
top which flickers about like an ordinary flame. 

On top of the furnace (in fact the roof) is a boiler 
with vertical copper tubes for the gases to pass through. 
The position of the boiler can be adjusted vertically. 
It is, of course, connected to earth. As the peak of 
the arc flame is the neutral point of the three-phase supply 
it does not matter if it strikes on to the bottom of the 
boiler. As a matter of fact during the experiments I have 
frequently placed the boiler so low as to cut off a con- 
siderable portion of the upper zone of flame. Although 
the tubes are only soldered into thin tinplate, there was no 
difficulty in doing this, for the steam raised in the boiler 
carries off the heat very rapidly. 
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In the pipe 
to allow of the 
which the air has 
•of testing. 


from the boiler a cock is provided 
gas being drawn into glass bottles from 
been exhausted. This is the usual method 


a oross-Beotion through the boiler. The construction $ 
the electrode should be noted. It consists of a steel tut* 
divided longitudinally into two parts so that the cooling 
water travels down one side and np the other. 
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FlO. 7. 

Kilburn-Scott three-phase furnace for fixation of nitrogen 


For the purpose of absorbing the gases an earthenware 
pipe filled with Guttman hollow balls is provided. See 
left of Fig. 6. Water trickling down meets the gas going 
.np, awl so forms nitric acid which collects at the bottom, 
lie liquid can bo raised by compressed air and so passed 
through several times. 

KilHm- Scott Three-phase Furnace. 

Fig. 7 shows my design of * full-sized commercial furnacd 
*nd fig. 8 shows the plan of the three electrodes and also 


A renewable tube of cast steel is slipped over th© 000 ^ 
tube from the bottom, and when one side of it is 
pitted by the are flames it can be turned round to jtfe® 
a new surface. The turning can be done in »f eW 
This form of electrode Has tjie advantage °f 8*^ 
minimum insulation where it passes through the 
wall, for if there were horizontal limbs top and do 
both these would have to be insulated. Also oy. 

pensing with a horizontal bar aJfthe bottcwr it is inucn . 

to arrange for the pilot sparking conductor and 
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- p |. The electrode swings from » large ittsnktWat tie 
outer end of the homontal limb, so that the eleotrode can 
be quickly swung out of the furnace and also swung back 
again with the certainty of returning to its correct position. . 
lie pHot sparking conductor passes through a porcelain 
insulator fixed in the wail of the furnace below the elec- - 
p-odoa, which part of the furnace is of course comparatively 

C °The boiler is carried by three cast iron columns which are 
at 120 degrees apart and set between the three electrodes, 
tipaoe for adjustment is provided between the furnace and 
the boiler, so that the height of the boiler above the elec- 
trodes can be varied to suit the size of the arc flames and 
t he relocity of the air. The bulk of the briokwork is remote 
from the arc flames, so that ordinary plain fire-bricks 
can be used. As all brickwork and refractory material 
is porous to a certain extent, the whole is enclosed with 
thin steel plates which are electrically “earthed” and 
aecfckmised. 


- Three arcs together help to maintain each other because 
current is always flowing in one or other of the phases. 
-Thus continuity of working is assured and tha loAd is 
always balanced. When current is pu rchase d from a 
power station these are most important matters. 

By breaking down, the air dielectrio with high frequency 
pilot sparkB, the arcs start directly the zero points of the 
alternating current waves are crossed and this improves, 
the efficiency and power factor. There are no kindling 
knives to burn away and get in the way of the air supply. 

The electrodes can be placed at the most suitable distance 
for the air supply and do not require any adjustment 
whatever. The control of a large furnace can be effected 
by a small tumler switch on the high frequency apparatus. 

The boiler forming the roof of the furnace cools the fixed 
gas very effectively because of the latent heat of steam, 
and at the same time the steam so raised can be used to 
generate electric energy, so that the combination can * 
work regeneratively. 



Kilburu-Scott three-phase furnace. 



The boiler Bhown has straight tubes, and although it 
would be better to have a good clean water feed I do not 
anticipate trouble even if the water should not be very 
good. Experience^ with the Bonccourt boiler shows 
that with very high temperature and good circulation 
1 Tk IS tendency to form soale. 

The following may be said to be the special features 
winch distinguish my furnace from those used in Norway 
aod elsewhere. J 

It is essentially a three-phase furnace using the eleotrio 
.. exactly as generated, and giving three arc flames 
i furnace wall. Also for a given periodicity of 
* .*» 48 man y arcs in a given time as would be 

n Ca V lth 8in « le l >hase - 

ahiu™ .P™* 09 8* ve a oombined flame ef conical 
ncnriLi ■ , u hotter than if the same energy were ex- 
separate furnaces because the latter 
mnfl , 0Q V wngle flat flame and the radiation losses are 
Sian AtPk? tor ‘ greater bulk of the three phase flame 
^ enables more air to come into contact, 
cog ®£ m pared ; wjfch three single phase furnaoes the first 
ail W** a ^JJ Q danoo coat, ana the maintenance cost are 
is’~ ' f ’ anftOA 1— 


is also much less and there 
” ^ c ,*? wor k. ironwork, foundations, piping, eto. There 
slack nJi kree electrodes as compared with six for three 
the electS th ^ considerably simplifies. 




leg, eto. 


I water connections and the renewing o£ 


Method of Working. 

The regenerative working is indicated diagrammetrically 
at the extreme left of Fig. 9. The steam turbo -3.phaee 
alternator may be taken to represent a complete power 
plant, or it may be merely auxiliary to a bulk supply 
reoeived from Borne instance away. A pipe connects the 
electric furnace boiler to the steam turbine. 

The turhine may get its steam from the furnaces only 
and thus be of a low pressure type, or it may also rewive 
a supply from a main high pressure boiler, in which oase it 
would be of the mixed pressure type. la any ease this 
is well-known steam engineering practice, and so long as 
steam is available from the furnace boiler good use can 
be made of it. 

Some figures for a furnace plant taking say 1000 kilo- 
watts will show the value of such regenerative working. 

One k.w. hour equals 34 17 British thermal units of beat, 
so the plant will absorb 3,417,000 B.Th.U. units per heat. 

To evaporate one pound of water into steam at 150 lb. 
per square inch 1100 B.Th.U. units are required, and 
assuming an efficiency of only 80% the boiler should give 
3,417,000 x 0-8 „ , , * 

=*2500 lb. of steam per hoar. 

A turbo alternator using this steam at the rate of say 
16-5 lb. of steam per k.w. nour will thus give 

yjr^— 150 kilowatts. 

I o*5 • 
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That is to say the regenerative value of Bteam raised 
by the furnace is about 15 per cent. 

The saving may be taken as being fully as much as 
hat because in addition to the saving in electric energy 
here are a number of incidental advantages in connection 
eith such regenerative working not the least of which is 
he very effective cooling of the fixed gas. 

Of course the steam could be regenerated at low pressure, 
rat that is in no way a disadvantage because low pressure 
team turbines' working on a good vacuum are very 
ifficient pieces of apparatus as witness the many exhaust 
iteam turbines now in use. It merely means that more 
team would be generated at the lower pressure. 

It will be readily seen tnat the furnaces used in Norway 
ire not suitable for the application of a boiler directly. 
Jtilisation of steam in a prime mover would necessitate 
generating plant quite different from the water power plant 
,o which thoy are accustomed and have plenty of. In this 
:ountry steam generating plant is almost universal, and 
:onditions are in every way favourable to the utilisation 
)f heat ; indeed, the ideal combination would be to build 
l nitric acid factory alongside an existing steam power* 
itation. 

Such steam as is raised in the Norwegian plants is merely 
that necessary for general purposes in the factory for 
svaporation, etc., and they obtain all they want from 
>he gases after they have been first cooled down to about 
100° C. This in itself shows the great amount of heat 
;nergy that is wasted. 

Three phase current is supplied to the furnace through 
phoking coils and it will he noted in Fig. 9 that near the 
iurnace I have shown dJagraminatically an oxygen making 
plant and a preheater. 

The oxygen may come from some process of which it is 
t>y-product or it may be made specially, but in any case 
the question of its purity is quite unimportant. It should 
be noted that there are two oxygen supply pipes, one joins 
ffith the air supply pipe to the preheater and furnace and 
the other goes to the oxidation tower. 

The concentration of nitric oxide has the highest 
value at each temperature when the product of oxygen and 
nitrogen is a maximum. It can be shown that it is 
lirectly proportional to the square root of the product 
thus : — Oxygen and nitrogen as in air =0-21 x0* 79=0*16. 
Equal parts oxygen and nitrogen 0*5 x 0*5=0*25. 

Then as 

y 25 5 

16 ~ 4 

The increased yield is therefore as 4 is to 5, or 20 per 
cent. 

It is interesting to record that about a dozen years ago 
Mr. F. Howies, who was then carrying out work in con- 
junction with the late Mr. Arthur McDougall, published 
results obtained by enriching the air with oxygen. The 
production from air was 34 grams of nitric acid per k.w. 
hour, but double that amount was given by using a mixture 
of 1 part nitrogen to 2 parts oxygen. 

The ideal condition would be obtained by linking up the 
nitric acid factory with an industrial process which gives 
off oxygen as a by-product. There are several such 
industries. For example, the manufacture of hydrogen 
for aircraft ; the manufacture of calcium cyanamide ; 
one method of manufacturing sodium cyanide. There 
is also the manufacture of hydrogen for increasing the 
density of oils for margarine, etc. 

The production of hydrogen is carried on at the aircraft 
factory at South Faxnborough and some of the oxygen 
there produced is sent to Woolwich Arsenal and other 
works for oxy-acetylene welding but this only absorbs a 
portion of the output. 

The oxygen produced in a calcium cyanamide factory is 
a by-product from the manufacture of nitrogen by the 
liquid air process, the nitrogen being necessary to 
convert calcium carbide to cyanamide. At the present 
time all the oxygen produced at the Odda works in Norway 
is wasted, because the company is not allowed to bottle 
and sell it. There are seven Linde plants each producing 
350 cubic metres. of pure nitrogen per hour, or a total of 




Vol. 


XXXIV., No. 3.] SCOTT— PRODUCTION OF NITRATES FROM AIR. 


121 


2450 cubic metres. The amount of oxygen wasted per 
2450 x 21 , 

= 650 cubic metres per hour. 


hour is 


therefore ~ 


79 


This oxygen is pure, because for making cyanamide it 
ia essential to have the nitrogen absolutely pure. Conse- 
quently it is very expensive. In the direct furnace 
process the case ia quite different, because the oxygen is 
only required to raise the percentage of oxygen until it 
and the nitrogen are about equal. A plant to do this is 
simple and cheap. 

Absorption System. 

When the air plus the make-up oxygen passes through 
the furnace some of it is converted into nitric oxide and 
we will now trace the progress of the gases as they may 
be called through the rest of the apparatus. 

They first go to a nest of cooling tubes made of alu- 
minium {see top of Fig. 9), over which water is flowing, 
then through the preheater where some of the heat is 
imparted to the supply to the furnace, and then to a 
circular tower made of steel plates lined with acid-proof 
brick. This is a very large tower, and during the several 
minutes that it takes in passing through oxidation to 
nitrogen peroxide proceeds. 

It then comes under the influence of the exhauster 
and passes into the first of the four acid absorption towers 
(see middle of Fig. 9). Each of these has an acid-proof 
open-work filling, to allow the gases and the liquor to 
pass freely through but at the same time bring them 
into intimate contact . 

The gases travel up Tower 1, down Tower 2, uptTower 3, 
and down Tower 4. Pure water is supplied at top cf 
Tower 4, and passing down forms, with the jytrogen per- 
oxide, nitrous and nitric acids. The nitrous acid being 
unstable in an aqueous' solution forms into more nitric 
acid and nitric oxide, and this nitric oxide changes again 
to nitrogen peroxide, and so on. 

The final result is that dilute nitric acid runs out at the 
bottom, and when it reaches about 5% strength at bottom 
of Tower 4 it is transferred to the top of Tower 3, where it 
meets with stronger gas. It is then transferred to top 
of Tower 2, and so on, on the contra flow principle, 
gaining strength at each tower until it reaches any desired 
strength up to about 50%. 

After passing the acid absorption towers some gas (up 
to 20%) still remains, and this can be absorbed either by 
sodium carbonate or milk of lime to form a solution of 
nitrate and nitrite, or by caustic soda to form sodium nitrite. 
Sodium nitrite oan be made by fusing metallic lead with 
sodium nitrate, but the electrioal way ib much better and 
cheaper. 

In proof of this, it is necessary to refer to the Badische 
Anilin und Soda Fabrik Works at Christi&nsand, in 
Norway, which produces all the sodium nitrite required by 
the company by electric furnace for direct fixation of 
wtrogen from air. Previously to the establishment of 
, these works they had supplied all their requirements by 
the chemical method. 

One remarkable feature of the products made by the 

rect electrical process is their extreme purity. Sodium 
ui rate made in Norway can compete with the natural 
>an product because of its greater purity. 
p«a n » C ? 1 ? ve ? ient °* t ^ ie g* 8 ® 8 tnrough tne system is usually 
. ,7 ^ ans made of aluminium, and besides those in 
pipe line there may be fans to each tower. 
alum C ° U n ° n j° r tant * ron can be used instead of 
ftr« „ ir i !UIn ’ a . although more expensive in first oost they 
for J °k\ ^ >nm P e this motal can also be used 

towers Qg the * rom ^e bottom to the top of the 

Foundry .Hr 0 * “} teres t’ to mention that the Tantiron 
resisting \ ? ew ^ r03a k** supplied a great deal of acid 
This mod'i fc0 fc “ e e * ect ro-chemioal factories in Norway. 

Although d\ C ° me to the front very opportunely, 
why the ™ 0011 ^ >een d° ne » the writer sees no reason 
cios^i cvcb ^ Perati0n 8 ^ ou ^ not be carried out in a 
to clcwp/„!r*i k° ve F al chemical operations are oarried on 
hitherto is a little curious that this has not 

n applied to the nitric acid process. 


It will be seen from Fig. 9 that after passing through 
all the absorption system the gas and air is not allowed 
to escape into the atmosphere but is brought back to 
the furnace. 

If it were allowed to escape there would ,of course be 
great waste of oxygen, but by working in a 'closed cycle 
only make-up oxygen is required, and therefore a small 
oxygen plant will do. 

The gain is not merely in the amount of gas fixed, but 
there is also a considerable advantage in expediting 
oxidation to nitrogen peroxide. 

The several absorption towers, piping, fans, etc., allow 
leakage, but this will not matter, for the oxygen plant 
merely keeps the percentage at about 50%, and to provide 
a little more or less oxygen is immaterial. 

Products. 

In order to concentrate the dilute acid from the 
absorption tower it is first heated to drive off some of the 
water, and this brings it to about 66% strength. Beyond 
that point more of the water can be removed by 
sulphuric acid. 

This process is purely chemical, and the principles are 
well known, but or recent years a number of improvements 
in detail have been made to expedite and cheapen the 
process. That due to H. Pauling seems to be very 
effective. 

Superheated steam as a heat carrier flows as a counter- 
current against a stream of nitric acid and sulphuric acid. 
The steam is gradually absorbed by the sulphuric acid and 
converted into water, whereby its latent heat is liberated 
for evaporation of the nitric acid. By using a path of 
sufficient length, nitric acid of 96% strength is obtained 
from a mixture containing one part of 48% nitric acid to 
two parte of 94% sulphuric acid. 

Fig. 10 shows a typical lay out of a factory to produce 
concentrated nitric acid and for the details of concentration 
plant, and I am indebted to Mr. Glyn W. A. Foster, B.Sc., 
who was research chemist to H. Pauling’s company, the 
Salterpetraeaure Industrie Gesellschaft, for many years, 
and wno for several months carried out teste on my furnace. 

For a good many industrial operations the acid can 
be used at about 66%, and if manufactured near to whore 
it is to be used, there is no advantage in concentrating 
from the point of view of cheapening transport. For the 
manufacture of ammonium nitrate, fertilisers, etc., a 
strength of 40% or even lower is sufficient. 

The manufacture of ammonium nitrate is very simple, 
as the dilute nitric acid direct from the absorption tower 
has merely to be treated with ammonia. As we have any 
amount of ammonia in this country it is obviously an 
easy and profitable product to make here. 

ft does not appear to be generally known that the 
explosives manufacturers in this country for several years 
have been obtaining supplies of ammonium nitrate from 
Norway. It has been made at Notodden by merely 
combining the electrically produced nitric acid with 
ammonia sent from this country; and as about 75% of 
the liquor is water, it has meant the carriage of much water 
and some ammonia to Norway, and finally the carriage 
of the nitrate back again, a good deal of it going to Nobel’s 
works in Ayrshire. 

As may be easily supposed, this business has been very 
profitable to a few middle-men in this country, whilst 
money has been going abroad which should have built up 
a profitable industry here. 

it is this kind of thing that has caused scientific and 
engineering circles in Germany to get the impression of us 
which they have. One cannot imagine any German 
shipping thousands of tons of water across the North Sea 
for the little ammonia it contained, and then buying the 
product back again at a greatly enhanced price .-jta 

Owing to the war the Notodden factory is now about to 
obtain a supply of ammonia by treating calcium cyanamide 
with steam. 

It was indirectly through this importation of ammonium 
nitrate that I took up the development of a new furnace. 
Some years ago I was engaged in lootnring to farmers and 
others regarding the new fertilisers made by electricity from 
air. Thinking that the time was ripe for tne establishment 
of a factory in this country, I asked for the terms of a license 
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to use the~Norwegian furnaces here. It was made very 
apparent that they did not want the manufacture started 
here so I decided to develop a furnace. 

Later on it may be worth while to make a nitrated 
phoaphatic fertiliser from the waste basic calcareous slag 
produced by open hearth steel furnaces. The slag from 
these furnaces is often in an insoluble or tribasic form, and 
so cannot be advantageously used for agricultural purposes. 
By treating it with dilute nitric acid or the gases from the 
electric furnace, a part of the phosphoric acid can be changed 
into the soluble form, whilst at the same time, lime in the 
slag is converted into calcium nitrate. The present output 
by this form of slag in Middlesbrough alone is about 150,000 
tons per annum. 
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a long time. As a matter of fact at the Norwegian 
factories, the engineers carry on a never-ending^Ser ies 0 f 
tests and they are constantly trying modifications. 

Samples of the gas are drawn off at regular intervals 
into large gas bottles which have had the air exhausted 
from them by a powerful pump. These are temporarily 
connected with the gas current by opening a tap and a 
sample of nitric oxide drawn in. This is changed to 
nitric acid and tested. Then, knowing the percentage 
contained in the sample, the air' flowing, through the 
furnace and the electric energy supplied, the yield can be 
calculated. 

The effect of varying the velocity of the air passing 
through the furnace is very marked ; it is, in fact, one 



f/ei/tff/on 


Stmtm fnvn&o&r* /fe/ A/r ft> Ao<J Co*ct* /st/ort 



Fid. 10. 

layout of riant for the direct manufacture of concentrated nitric acid from air by electric power. 


Conceniration and Yield. 

To obtain the best results from a furnace a nice adjust- 
ment of conditions is necessary, for there are several 
factors which influence each other. For example : — 
(a) The voltage and current on which depends the 
heat of the arc flames, (b) The pressure and quantity 
of air and its velocity through the arc flame, (c) The 
amount pf preheat of the air. (d) The effectiveness of 
the cooling of the fixed gas. Also a number of smaller 
factors such as leakage, evenness of air pressure, condition 
of the electrodes and the furnace lining. 

It will be easily seen that with so many variables the 
adjustment of any furnace for the best conditions takes 


of the most important factors in determining on t e 
hand the percentage concentration of gas n - 

other the yield for k.w. hour. A low velocity is * a , 
able to a high percentage concentration, whilst a « 
velocity is favourable to a high yield per k.w. non • 


At various times extraordinary high V****^*^^ 
(rations have been claimed. For example : na 
Konig state they obtained concentrations of , aVB 
with air at 100 mm. pressure. Erode is also ™ - 
obtained 7*2% with platinum electrodes and 5*/o 
iridium electrodes, and he ascribes the lower 
decomposing influence of the fin© particle© ol tn 
on the nitric oxide in the flame. . 
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On the other hand. Prof. Nernst hag given the following 
percmtagoa as tho theoretical maxima for various tem- 


peratures : — 

\bsolute temperature ® C. 

Nitric oxide for 

1500 

01 

1928 

0-5 

2202 

10 

2403 

1*5 

2571 

2*0 

2854 

30 

3J03 

40 

3327 

50 


An interesting point to not© about these figures is that 
as tho temperature rises the yield increases at a greater 
rate. Thus a difference of 369° C. rakes the theoretical 
yield from 1 to 2%, whereas only 224° C. is required to 
raise the theoretical yiel4from 4 to 5%. 

Since the Notodden factory was first started the per- 
centage concentration of nitric oxide has been doubled, 
merely bv making small modifications in furnace con- 
struction and adjusting the air supply and the electric 
current. Yet the percentage is still under 2%. Tho 
fact that it is so much lower than the theoretically possible 
is really a most promising feature of the direct method, 
because it indicates the great Bcope there is for improve- 
ment. A process that is highly efficient from tho start 
is a very tamo proposition. 

High concentration is chiefly beneficial in making the 
auxiliary plant, absorption towers, etc., more efficient, and 
as these cost much more than the furnaces it is desirable. 

The main thing of course is the yield per k.w. hour 
or k.w. year. It will be of interest to detail a few of 
the statements that have been published. 

It is convenient to state the yield of a furnace as so 
many kilogrames of pure nitric acid per k.w. year. Ic 
does now mean that pure aoid is necessarily made but that 
the nitric oxide gas coming away from the furnace would 
if desired produce that amount of pure acid. 

Prof. Hofer has calculated the maximum theoretical 
yield of pure nitric acid per k.w. year as I860 kgs. with 
arc flames at 4200° C. and 819 kgs. with arc flames at 
3200° C. That is to say, a difference of 226% in the 
yield for -an increase in temperature of only 30%. These 
are, of conrse, the yields under laboratory conditions 
and do not include any auxiliary power, but they serve 
to show tho very great importance of a high tem- 
perature. 

In actual practice the term electric energy should really 
include all that is used for working the furnace and not 
merely the energy pf the alternating current arc. For 
example, it should include the losses in the choking ooils 
and resistances, and in the case of the Birkeland-Eyde 
furnace the energy taken by the magnetising coils. It 
should also include the motive power for driving the 
blowers, etc., because some furnaces require more power 
to blow the air through them than others. Continuity 
of working is also most important. 

Pauling guarantees 80 grammes of nitric acid per k.w. 
hour of electric energy measured at the factory switch- 
board, and this is equal to : — 


60x8700 

1000 


= 626 kg. k.w. 


year. 


Tor 8000 hours a year this gives 480 kg. or just unde 
Qail a ton per annum. 

Dr. Eyde has stated that at the Notodden factory thi 
output per k.w. year is 853 to 938 kgs. of nitrate o 
e containing 13% of nitrogen, or reokoned in pun 
*t 5W kg* with 900 kgs. • 

In another statement the annual production at Notoddei 
s JT n ‘S 20»OM bona of nitrate of lime, 4000 tons o; 
tho . aad tons ammonium nitrate. A 

Notodden factory is supplied with electric energj 
fivh \ hou » containing fonr turbo aitematon 
MfrlUtY 0 ’ 0 ^ h -P- or SO'OW oil. this works out 

0-mi 1011 °f nitrate oflime, 0-133 ton sodium nitrate and 
Th. on .- "“Pooinm nitrate per k.w. year. 
iactm,. 0 ? 1211 ?^ °f the annual production of the Saahein 
and & ' )6en P TOn *■ 10,000 tons of nitrate of lim< 
iJu. 40 ™ °f "odium nitrite. The Rjukan powei 
® ben turbine {mnAiuf/tn umMMtnw| 100,000 k.W, 


so this works out at 0*7 ton of nitrate of lime and 0*08 ton 
of sodium nitrite per k.w. year. 

Averaging up all the above it is safe to assume that 
a nitrogen fixation plant with single-phase furnaces on 
existing lines will give the equivalent of half a ton of 
pure nitric acid 96% per k.w. year, or stated in the other 
products which are manufactured, say three-quarters of 
a ton of nitrate of lime, and one-tenth of a ton of sodium 
nitrate. 


Conclusion. 

I am convinced that it is possible to considerably 
increase the present yields, and to summarise briefly the 
following are some of the reasons : — 

Gain by regenerative working . — Theoretically the energy 
saved by using steam from the boiler to generate electricity 
is about 16%. 

Gain by oxygenated air . — By blowing through the furnace 
equal parts of oxygen and nitrogen instead of air the yield 
is increased by 20%. 

Gain by increased temperature . — The theoretical yield 
increases from 819 to 1860 kg. per k.w. year or 225%, 
when the temperature of the arc flames is increased from 
3200° C. to 4200° C. or only 30%. 

I claim that a combined three-phase arc flame is hotter 
and acts on more of the air than three single- phase flames 
each in separate furnaces, and that, taken in conjunction 
with the other features of my design detailed above, 
including the effective cooling, by a boiler, using the steam 
so raised regeneratively, and also blowing oxygenated air 
through the furnace, a yield considerably in excess of that 
obtained in Norway is possible. 

When considering manufacture, one naturally thinks 
first of water power. It is true that such powers a a we 
have are not large ; but the assumption that they are not 
worth harnessing, or if developed electrical products cannot 
be made profitable, is quite untrue. The success of the 
aluminium works in Scotland and North Wales is evidence 
of that. 

As a matter of fact, it should not cost any more, if as 
much, to harness a water power here as it does to harness 
a similar one abroad, because the main expense is in the 
hydraulic and nawying work, the concrete dams, and 
steel piping, etc. Unfortunately, we are handicapped by 
difficulties in obtaining necessary authority from Parlia- 
ment. No doubt in the future nitrates will be made by 
electric energy from a water power, but it is not necessary 
to wait for that. 

Our main concern is to make nitrates now, and the 
obvious thing to do is to take the energy of an existing 
power station, preferably one utilising waste heat. Such 
stations have a .great advantage over water power in being 
situated in industrial centres where carriage of raw 
materials and finished products is small. 

For solutions such as nitric acid and ammonia the 
question of carriage is all important, and it is one reason 
why bo many factories have their own plants to make acid 
from sodium nitrate. The lowest price, however, at which 
it can be made in that way in normal times is about £18 
a ton, reckoned as pure concentrated acid. The electrical 
method can produce it much cheaper. Working on a 
restricted hour basis is no disadvantage, because nitrogen 
fixation furnaces can be switched on and off at any time 
like arc lamps. They thus make an ideal load for “ off- 
peak ” hours. 

Although the cost of electricity is higher than in Norway 
this is not a very material factor, because the carriage of 
ammonia to Norway and ammonium nitrate back, and 
especially the carriage of nitric acid aver the sea, is several 
times greater per ton than the epet of power per ton to manu- 
facture the product. 

The oarriage of such solutions across the sea and on 
the railway is difficult, for it is not merely a question of 
finding ships to accept such cargo at reasonable rates, but 
Bpecial heavy tanka have to be provided and to be main- 
tained. As a matter of fact, the carriage of nitric aoid 
from Norway has not been attempted. 

Even if Norway could compete, the establishment of 
factories in this country to make nitric acid, ammonium 

n 9 . 
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nitrate, and sodium nitrite from the air is a national duty. 
They are urgently wanted for explosives and for the 
aniline dye industry. 

Now that a Special Committee has been appointed to 
assist in the establishment of chemical industries hitherto 
carried on abroad, I hope it will not be long before we have 
factories for producing nitrates from the air by electric 
power. 

Discussion. 

The author was asked what would be the 
smallest practicable commercial unit. One of 
the main advantages of Pauling’s furnace was, 
that it could make small quantities of acid, such 
as were used in many manufacturing processes, 
and at a reasonable cost. 

Mr. Kilburn Scott said lie would naturally 
prefer to work continuously and on a large scale, 
but the direct electric process could he economic- 
ally worked on a moderate scale and also inter- 
mittently. His idea of a small commercial unit 
would be about 1000 kilowatts, having say three 
furnaces of 330 kilowatts each. A thousand- 
kilowatt plant, including furnaces, absorption 
towers, circulating fans, piping, and all auxiliary 
apparatus, but not including the steam turbine 
which he proposed should be a part of the system 
when working regeneratively. could he put down 
for something like £0 or £7 a kilowatt. Of course, 
the larger the plant the lower the cost per kilo- 
watt: thus for a in.OOO-kilowatt plant the price 
per kilowatt would come down to £5 or £6 per 
kilowatt. This price per kilowatt was a con- 
venient way to state the cost of the installation, 
but it must he understood that the bulk of the £.i 
or £t! was not for furnaces and electrical gear but 
for the absorption towers, circulating fans, piping, 
and other non-electrical apparatus. The purely 
chemical part of the plant was the most expensive 
and occupied most space. It would be feasible 
to start with a smaller plant than one of 1,000 
kilowatts ; for example, one might have first a 
330-kilowatt furnace, then add another 330, 
and so on, or the units might be two of 500 kilo- 
watts each. He did not think it would be com- 
mercially advisable to go smaller, hut it all 
depended on local conditions and the cost of 
energy and of carriage. 

Mr. G. Nevill Hu.ntly said that some seven or 
eight years ago he tested a nitric acid plant by 
Moscicki. The main point claimed by the inventor 
was not that the yield of nitric acid per kilowatt- 
year was notably increased, hut that the con- 
centration of nitric oxide was greater. He 
thought that at that time the concentration at the 
Notodden works in Norway was about 0-75%. 
The Moscicki furnace was said to give about 2%, 
and the inventor claimed for that a considerable 
saving in the capital cost of the absorbing system. 
As the Moscicki furnace had not been mentioned 
by Mr. Kilburn Scott, he assumed it had not been 
commercially successful, although the inventor 
was one of the pioneers in the preparation of 
nitrates from the air. 

Mr. Kilburn Scott said that all the furnaces 
in use abroad worked with a single-phase arc, 
and whether the arc flame was produced one way 
or the other, as a long-standing arc blown by 
a whirling current of air, or magnetically directed 
as in the Birkeland-Evde and Moscicki furnaces, 
the temperature and electrical conditions were 
pretty much the same. Also, as the cooling was 
effected by excess air in all these single-phase 
furnaces the possible concentrations would not 
vary much ; they all appeared to give 1 J to 2%, 
depending on the velocity of the air. All single- 
phase furnaces at present in use had certain 
inherent defects, and the concentration and yield 
was limited thereby. His own furnace had a 
8-phase arc flame which was hotter and of better 


shape to ensure contact with the air than single- 
phase flames, each in a separate furnace. The 
radiation losses of the 3-phase furnace were 
much lower, and it had many other advantages 
which he had pointed out. The hotter flame gave 
better results, and the efficient cooling by the 
boiler also gave more fixed gas, whilst at the same 
time generation of power by steam from the 
boiler would materially reduce the total power 
drawn from the main supply. These improved 
conditions would give both a higher concentration 
and a higher yield, but of the two he considered 
the yield was the most important. 


The author was asked if the presence of moisture 
in the ah- and the introduction of Steam influenced 
the equilibrium. Also, did. air pressure influence 
the yield? 

Mr. Kilburn Scott said that Professor Guve 
had stated the yield was increased somewhat' if 
the air was freed from moisture. If there should 
be a water leak from the electrodes the yield would 
drop immediately. As to the use of high pressure 
opinions differed widely. In 1907 Briner and 
Demand obtained liigher percentages by lowering 
the pressure. Schonherr claimed that the vertical 
movement of the ascending current of air lowered 
the pressure in the centre of the air column, and 
that tended towards higher yields. On the other 
hand, Muthmann and Hofer in 1003 noted that 
while using the higher temperatures of the electric 
arc a marked increase in yield accompanied the use 
of compressed air. Rossi, in some experiments 
with air up to 50 atmospheres, is said to have 
succeeded m converting one-third of the oxygen 
present into nitric oxide and securing concentra- 
tions of 10% NO. Haber experimented in 1910 
with a small Schonherr fumaeff with pressures up 
to 20 atmos., and was led to the conclusion that, 
an increase of pressure offered no-practical advan- 
tage. Personally he (the author) thought there 
would be a number of mechanical difficulties in 
getting high pressures inside commercial furnaces 
constructed of refractory bricks for all sucli 
linings were porous. In the construction of 
electric furnaces a number of electrical details had 
to be rarefullv considered. For instance, when 
dealing with alternating electric currents inside a 
steel structure, it was necessary to avoid “ eddy 
currents,” i.e., currents induced in the steel 
structure. The efficient insulation' of the elec- 
trodes where they passed through the wall of the 
furnace was also important. Great pressures could 
be attained in laboratory apparatus which were 
quite out of the question on a commercial scale. 
No doubt an electric furnace for fixation of nitrogen 
could be made tight against high pressures, but it 
was not clear that there would De sufficient advan- 
tage to make it worth while. The direct process 
gave good results without high pressure. Regard- 
ing depreciation he did not think it would be more 
than 10%. The lining of his furnace was remote 
from the arc flames, being behind the electrodes, 
and it was a very simple firebrick structure. Jne 
depreciation of the boiler would be higher than 
that of the furnace proper, but on the other n&na 
depreciation on the absorption towers was very 
low. They were built on the lines of a 0 , ,71 
chimney, and it was usual to allow only 2 /„ w 
depreciation there. As the absorption pi®‘ 
formed the largest and most expensive part, ot t 
plant, 10% depreciation on the cost of the w ®. 
system was ample. There was no expen . i 
catalyst or other expensive material to rc u . 
There was nothing to go wrong with the furna 
it was more robust than an arc or induction 
nace for smelting metals. He agreed , WIt ’ wr 
Lymn that by-product recovery was the 
way to generate power fr6m coal, and that ■ u v 
duced in that way it could be sold in i W* ' „ 

24-hour supply at a price that would comp 
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favourably with Norwegian water power. It 
would of course be jnore profitable to run the plant 
8780 hours per year, as against the restricted hour 
basis of 5200 hours a year. At the same time 
these furnaces could be switched on and off at any 
time. Under such conditions a certain amount of 
heat energy would be lost by radiation during the 
periods of stopping and starting. That might be 
got over by passing a certain amount of current 
through a heating rheostat at a low voltage so as 
to keep the lining, etc., warm during the standing 


hours. 

Mr. A. H. Lymn said that the capital cost of nitric 
acid plant in Norway had been very high indeed. It 
would be interesting to know what was Mr. Kilburn 
Scott’s idea as to cost of a plant for direct fixation 
of nitrogen. The author had omitted to mention 
the production of power by making producer 
gas and simultaneously recovering by-products. 
If such a plant were erected near collieries 
where suitable coal was obtainable, the gas 
could he obtained for nothing, or even at a profit. 
By utilising this gas either in large gas engines or 
under steam boilers and utilising steam turbines, 
power costs of 0-1 penny per kilowatt-hour could 
be attained in Great Britain, not on the restricted 
service basis of 5200 hours a year, but continuously 
for 8780 hours per annum. He (the speaker) had 
installed such plants for the Badische Anilin und 
Soda Fahrik, and also for the Hoechst Farhwerke, 
for electro-chemical purposes, to use even com- 
paratively expensive coal. It was prohable that 
the electric furnace could be utilised much more 
profitably if it could he worked continuously. 

Mr. W. F. Reid said that perhaps Mr. Kalbum 
Scott had not had the opportunity of trying his 
boiler on a large scale ; others had found it was 
not practicable to expose a boiler to such a great 
heat. The heating of the water might possibly be 
managed, but the nitrous gases corroded the metal 
very rapidly. The great difficulty was to cool the 
gases as soon as possible after the initial fixation 
of the nitrogen, because otherwise the nitrogen 
compounds produced were decomposed again by 
the heat. In the Pauling process the gases were 
cooled in a very ingenious way by means of ah 
English invention. The stoves designed by 
Cowper to heat the air supply for blast furnaces 
were used, but the process was reversed. There 
were two of them in the plant shown in one of the 
The hot gases and air passed through the 
chilled brickwork, and the brickwork took up the 
surplus heat. The two chambers were used alter- 
nately, so that the gases could be chilled without 
great wear and tear. He had not the slightest 
ttoubt, m view of the experience already gained on 
the matter, that 10% depreciation of a boiler in 
mat position would not be nearly enough. The 
absorption of the gas seemed to him to be a great ' 
trv * n i' I sma " quantity of a valuable product 
cc absorbed when mixed with a very large 
quantity of gas. He had visited several of the 

tones, and at most of them large volumes of 
grange fumes were escaping at the exit- The bulk 
,,. n( „ ( ,llt . rlc used in this country must be con- 
somJ a ^f tv,’ *’ 1*® "dd was of very little use. In 
like ti,' ™ e *® c *pnes an ordinary tower was used 
concentrate waste acid in 
far!,irih f!S J actories i which worked fairly satis- 
futuro It .u 11 " , waa inclined to think that the 
Mum™!!. the ‘^dustry would lie in the oxidation of 
quanta L m fde from the atmosphere. Large 
Bei»i,it_ es . °i nitne acid were being made in 
temXnt w proces8) until the Germans in- 
amnion i? th was no. necessity to take the 

get nitp a 4 fro ? tlls country to Norway in order to 
of Produrf™* .^“oniA-when they had the means 
direct lfc from atm<5*phere. In the 

electric J>rocess ,^ small quantity only of the 
ti°n 0 f t?^ er was utilised in producing combine- 
the two gases. If the waste helt could be 


economised, and power produced in some better 
way than Mr. Kilburn Scott suggested doing with 
tus boiler, a great proportion of the power might 
be economised. So far he was not aware of any 
process that- did that, but it would give enormous 
economy. It would be a more efficient process 
if the only energy lost was that employed in the 
actual combination. Mr. Kilburn Scott placed the 
minimum power required for a factory very low 
indeed when he said 1000 H.P. If anybody had 
surplus power they might utilise a portion to make 
nitric acid. Personally he would not advise the 
erection of plant under 40,000 or 50,000 H.P. 
He quite agreed with what had been said with 
regard to producer gas power. With the utilisa- 
tion of waste products on the spot where the stuff 
Was wanted and used, he thought they could 
compete with a factory which had in the first 
instance to put up plant to utilise water power. 
The cost of harnessing water power was very con- 
siderable, and they usually had to carry the 
material a very great distance, and the carriage of 
such materials at the present time was a serious 
matter. He had sought out all the water power 
m Scotland, but the biggest sources were taken 
up. and the reason the others were not utilised 
was because it would not pay on such a small scale. 

Mr. Kilburn Scott said that it was not untU the 
nitric oxide changed to nitrogen peroxide that it 
attacked metal, and that change did not take 
place until the temperature had dropped to below 
«00° C. Now the temperature of the arcs in these 
furnaces was somewhere about 3000° C., whilst the 
temperature at which the gases left the furnace 
was just under 1000° 0. For example, Eyde had 
stated that the gases left his furnace at between 
800° and 1000° C., and Schonherr had given about 
the same figures. Now 900° 0. was below the tem- 
perature at which gases entered the tubes of high- 
class boilers. Boilers were used in Norway for the 
purpose of raising steam for various industrial 
purposes in the factory ; in fact, evaporation of the 
products was about the only purpose they had to 
use the steam for. The gas entered the boilers at 
about 400° C., and left at about 200° C. Therefore 
it was (dear that the gas went into the boilers at 
under the temperature at which it had changed into 
nitrogen peroxide, and as already stated it was not 
until it had changed into nitrogen peroxide that 
it attacked metal. He thought 10% depreciation 
was enough. 

The Cowper stoves installed at the plant in 
the Haute Alpes were at some distance from 
the furnaces, and their purpose was solely to 
cool the gases and not to prevent dissociation. 
Dissociation must be prevented in the furnace itself, 
and in the Pauling furnace it was effected by blowing 
a separate supply of cooling air into the top of the 
arc names. Before the gases reached the Cowper 
stoves they had already passed through the 
preheater. The most scientific and efficient wav 
to cool the fixed gases was to take advantage of 
the latent heat of steam to absorb the neat 
rapidly. With regard to acid concentration, it 
was well known that acid could be brought up to 
fifi % by mere heat evaporation. The absorption 
towers would give up to 50%, but up to 30 or 40% 
strength would do to make such products as 
calcium nitrate and ammonium nitrate. The 
Ostwald catalytic process in use in Belgium, at 
Vilvorde, made the acid at 40 to 50%, so that 
for the higher concentrations the sulphuric acid 
plant was required for that just as for any other 
process. As regards the minimum horse-power 
advisable for the plant, one nitric acid factory 
complete with Cowper stoves worked by power 
from a glacial stream, etc., absorbed only 4000 kw., 
having nine furnaces of 450 kw. each. Another 
plant which had been running most successfully 
in Italy for many years with energy purchased 
from a power company took 7500 kw. Ten years 
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th „ largest plant in Norway was of only 120 kw-> 
eloaoity A mtric acid factory at Legnano near 
Mj? a n which had been using Pauling furnaces for 
manv’ years worked on that restricted service. 
S used 7500 kilowatts, and electric energy woo 
supplied by a power company during the off peak 
hours at 20s. per kilowatt- year. 

One considerable source of waste power which 
could be readily harnessed for the electric production 

of mtric acid was that of modern by-product coke 

oven plants, which gave a surplua 
„ f tu whole gas produced. Mr. ivvynam, vi 
Middlesboro, and himself were interested in a pro- 
poSlto convert this waste gas ^electrical 
energy, then utiUse the energy m a Kilburn- s cott 
S for the production of mtric acid, and 
S combine the nitric acid with the — 
in the whole of the coke oven gases so as to form 
nitrate of ammoma. Figures which had been 

s* s‘ SSS £*, i’S — s ffSSw 

'“®Wd',KK making nil* b, 

the 1 catalytic process taken out about a dozen 
vpars aizo, were transferred in April, lv to a 
company called Nitrates, Ltd., promoted by 
ri, S. Barton. Not only had .there been no 
profits, but Mr. Barton had admitted that the 
nrocess had been most inefficient, and £7? 1,604 
Ld been spent in twelve months on account of the 
factory. 


Meeting held at Burlington House on Monday , 
February 1st, 1915. 

MB. W. F. REID IN THE CHAIR. 


Specimens of chemicals and apparatus were 
disffiaved which hitherto have been mainly 
produced abroad, but now are being manufactured 

‘ n The following is a list of the exhibitors and 

Pn M^V~Baird and Tatlock, Ltd. (London).— 
Glass apparatus ol their own manufacture, porce- 
lain boats and crucibles, thermometers, burettes, 
and reageDt chemicals. 

Messrs. W. and R. Ralston, Ltd. (Afawisfone). 
High-grade filter papers, suitable for laboratory 

aI1 Mcaars. A. Boake , Roberts and Co., Ltd. ( Slrat - 
ford). — Anethol, eugenol, citral, citronellal, gera- 
niol, triacetin, terpeneless oils of leinon and ginger. 

The British Glass Wool Co. (2, Compton Road, 
NX — Glass wool. . 

The British Laboratory Ware Association. Ltd.— 
English-made glass beakers, flasks, tubing, etc., 
Doulton porcelain ware, and Royal Worcester 

C Buttencorth Bros., Ltd. (Newton Heath, 
Manchester). — Glass tubing, Tenax leadless resist- 
ance glass, canes for tungsten wire. 

Conicine Floor Coverim) Co., Ltd. ( Atdersgate 
Street, E.C.). -Articles of compressed cork. 

Messrs. Higgins Bros. (Liverpool).— Salicylic 

^Messrs. Johnson and Matthey [Hatton Garden, 
E.C.). — Magnesium metal and powder, barium 
platinocvamde for X-ray screens. 

Manchester Oxide Co. (Manchester).— Pure 

barium and ammonium sulphocvanides. 

Morgan Crucible- Co., Ltd. ( Battersea , S.IV.).— 
Combustion and pyrometer tubes. 

Messrs. James Powell and Sons (whitefnars 
Class Works, E.C.).— Glass flasks and tubing. 


Messrs. A. G. Thornton, Lid. (Manchester).— 
Sectionfd^apers, true to scale, replacing Qerman. 

After a brief description of the exhibits had been 
given, Mr. J. J. Eastick moved a resolution urging 
the Government to take such steps as would tend 
to the production and refining within the Empire 
of sugar sufficient for the Empire’s consumption. 
The resolution was supported by Capt. G. L. 
Courthope, M.P., Mr. C. S. Parker, Mr. W. T. 
Chadwin, and Mr. Buckmaster. Further dis- 
cussion was adjourned till March 1st, 1915. 


Manchester Section. 


Meeting held at the Grand Hotel, on Friday, 
December 4 th, 1914. 


SIR. JULIUS HUBNER IN THE CHAIR. 


A RAPID METHOD OF ESTIMATING 
NITRATES. 

BY EDMUND KNECHT. 

The oldest method for the quantitative deter- 
mination of combined nitric acid is that of Pelouze, 
in which a known weight of the substance to be 
assayed is boiled with excess of ferrous chloride 
(or sulphate) and concentrated hydrochloric acid 
when the following reaction takes place:— 
3FeCl s +HNO,+3HCT =3FeCl, +NO -t-2HjO 
The remaining ferrous chloride is then estimated 
either with standard bichromate or permanganate. 
An alternative method (Knecht and Hibbert. 
“ New reduction methods in volumetric analysis,” 
p. 67) is to estimate the ferric chloride directly by 
means of titanous chloride. 

The nitrometer of Lunge affords a rapid and 
accurate means of estimating combined nitric acid, 
and is perhaps the most universally used, especially 
in works practice. It is based upon the fact that 
nitrates, in presence of concentrated sulphuric acid 
and metallic mercury, yield the whole of their 
nitrogen as nitric oxide, which is measured directly 
as such. 

A third method is a gravimetric one and is based 
upon the property of diphenyl* endamlohydrotn- 
azole (Nitron) of forming a sparingly soluble 
precipitate with nitrates. ... ., , 

A fourth method of estimating nitrates is 
based upon the quantitative reduction of nitric 
acid to ammonia in presence of excess of caustic 
alkali by means of a suitable reducing agent, 
according to the scheme : — 

HN 0 a + 4H 8 =NH t +3H t 0 
The ammonia formed is collected in standard 
sulphuric acid and the extent of th© neutralisation 
of this is ascertained by titration with stanaar 
alkali, or in case very small quantities only are 
present the distillate is nesslerised. The reducing 
agent originally employed in this method was z 
dust, but later it was found that aluminium was 
more suitable for the purpose. In both cases, 
however, a considerable amount, of . 

considered necessary to effect complete reduetj * 
In a paper published in 1903 (Ber. r W, *60 5 ., 
J„ 1903, 232) the author drew attention i to 
fact that titanous hydroxide was capable of e “ . 

ing the complete reduction^ nitrates to ammonia.. 
Xfurther examination of this reaction showed that 
the reduction is almost instantaneous.- 
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When caustie soda is added to a solution of a 
titanous salt, black titanous hydroxide is preci- 
pitated, but this begins to decompose almost at 
once, yielding nascent hydrogen and the white 
titanic hydroxide, probably according to the 
following equations : — 


Ti.(SO.), +8NaOH ^Ti.fOH), +3Na 2 S0 4 
Ti 2 (0H).+2H,0 =2Ti(OH) 4 +H*. 


The new method, or rather the modification of the 
old method, is based upon this reaction, and when 
properly carried out has given entirely satisfactory 

results." 

A convenient amount of nitrate for a single 
estimation is about the equivalent of O' L grm. 
potassium nitrate. Thus, in the assay of a com- 
mercial sodium nitrate, about 1 grm. is accurately 
weighed, dissolved in water, and made up to 
100 c.c. Of this, 10 c.c. are measured into a copper 
flask, excess of caustic soda is added, and then 
about 20 c.c. of commercial titanous sulphate or 
chloride. The distillation can then at once be 
proceeded with and, after the boiling has been 
continued for a quarter of an hour, the operation 
is finished and back titration is effected. 

It is essential that the reagents should be added 
in the sequence as stated, for if the acid solution 
of the titanous salt is allowed to react with the 
nitrate, reactions take place which result in the 
expulsion of a portion of the nitrogen either as 
nitrous or nitric oxide, and the result is conse- 
quently unreliable. It is also obvious that the 
titanous salt should be free from ammonia. 
Personally I have not had any trouble in this 
respect, but I am informed that ammonia has been 
found in small quantities in some of the older 
commercial products. In the newer products, 
however, this is not the case, and the price need 
not be a deterrent, for two estimations can be 
carried out at a cost of the reagent of considerably 
less than one penny. 

Two estimations carried out in the manner 
described on pure potassium nitrate gave respec- 
tively 99 80% and 99-83%. The results have been 
corroborated by different observers and have 
invariably revealed the reliability of the process. 

Nitriles are also quantitatively reduced to 
ammonia by the action of titanous hydroxide in 
presence of excess of caustic alkali. This was 
shown to be the case by a duplicate experiment 
with pure crystallised silver nitrite, which yielded 
m both cases 99-47% AgNO,. 

The quantitative reduction of nitric acid to 
ammonia by the lower oxide of a metal as described 
in the above short note is, I believe, the only 
, “stance of its kind, and I am convinced that the 
method affords the most rapid of ail existing 
Processes for the exact estimation of combined 
rntnc acid. Any curtailment of time required for 
JFr .™ estimation is a gain to the analytical 
an <l indirectly to the industries. The 
, been introduced with success into the 
curriculum of the Chemical Department 
el the Municipal School of Technology, Manchester. 


Discussion. 

JnL£ Craig said that all the titanous 
cow “mde m the Manchester Alum Works was 
matertki? 0111 am monia. Aluminium amalga- 
mation ' V j “ ercur y reduced nitrates in acid 
is the V.il a w . aa employed,™ one laboratory 
»hen • “heater for sewage and water analysis ; 
Piece of „i quantities of nitrate were present a 
sioe in a was amalgamated by immer- 

srate, ^easier solution. The sample o! 

two h 0l ,“ ?? ure ^ on > an( i add was added, and in 
0urs nitrates were reduced to ammonia 


which was then distilled off and determined. He 
had tried Prof. Knecht’s new process and found it 
reliable. 

Mr. J. H. Lester pointed out that the use of 
aluminium amalgam was adopted by himself in 
1888, at the suggestion of Dr. Onnandy. 

Professor Knecht, in reply, said that he had 
not tried aluminium amalgam, but could quite 
understand that it would work more rapidly than 
aluminium alone. Copper vessels were used 
because they prevented the “ bumping ” which 
occurred rather badly in glass, and also after 
the titanous hydroxide had been precipitated, it 
was difficult to clean the vessels, as it adhered very 
firmly to the glass. He could not say definitely 
whether very dilute solutions of nitrates would be 
instantaneously reduced,^ but the reason why the 
titanous hydroxide acted so rapidly was that 
there was a very large surface, probably something 
like a thousand times as great as with a metal, 
and consequently the reduction was very much 
more rapid. He should imagine that in very 
dilute solutions nitrates would be instantaneously 
reduced. He could not say whether organic 
matter would disturb the course of reaction. 


Nottingham Section. 


Meeting held at Nottingham , on Wednesday, 
December 9th, 1914. 


MR. L. ARCHBUTT IN THE CHAIR. 


DISCUSSION ON A “ RADIO AND ACCURATE 

METHOD FOR THE DETERMINATION OF 

CARBON IN IRON AND ITS ALLOYS.” 

by DR. ERNST szasz (this Journal, 1914, 994). 

Mr. T. H. Adams said that the rapidity of the 
method was for some classes of work very de- 
sirable, provided that accuracy could be obtained, 
but this he rather doubted. He strongly depre- 
cated the patenting of an analytical method as 
tending to hinder research. The amount of steel 
burnt was small compared with the amount 
usually taken for the direct combustion process. 
The preliminary purifying train for the oxygen 
was, in his opinion, unnecessarily complicated. 
He could not see the necessity for the incandescent 
platinised asbestos, as compressed oxygen pre- 
pared, as was the greater proportion made in this 
country, from liquid air could hardly contain any 
tangible quantity of carbon monoxide or hydro- 
carbons. In his opinion the best method was 
first to Burn steel of well-verified carbon content 
each day before commencing any unknown samples. 
If the correct result was obtained it was proof 
that all was in order. When working in this way 
the only preliminary purifying train required was 
a soda-lime tube and a valve flask of sulphuric 
acid similar to the one described in the paper. 
The oxygen gas holder was also unnecessary. For 
years he had worked from a cylinder with an 
ordinary reducing valve with satisfactory results. 
It seemed probable that the capacity of the 
combustion tube together with the connecting 
tubes and condenser was at least 60 — 70 c.c. The 
total capacity of the measuring vessel was only 
180 c.c., and this was not completely filled by the 
evolved carbon dioxide and the oxygen used for 
washing out. It seemed, therefore, that all the 
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carbon dioxide had to be washed out by aboiit an 
equal volume of oxygen, that is, • the apparatus 
was only once rinsed out by oxygen : that was 
not enough. If the process had been given about 
double the time and used as a gravimetric process 
it would have been better. The necessary tem- 
perature in the furnace to induce the commence- 
ment of the rapid absorption of oxygen by the 
steel was, in his experience, about 1000“ 0., and 
the figure given by tne author, 1150° C., was really 
higher than was necessary, but perhaps that was 
a vital point in the process when extreme rapidity 
was required. 

Mr. Bernard Coixitt said that the estimation 
of carbon in steel by direct combustion in a current 
of oxygen was thoroughly worked out in England 
before adoption in America and Germany, and 
was described bv Dr. John E. Stead at the 1904 
meeting of the Iron and Steel Institute in America ; 
he stated that his attention had been drawn to the 
method by one of his old pupils who had used it 
successfully as early as 1800. The use ot a pre- 
heating tube or furnace to burn organic matter 
in the oxygen to carbon dioxide was recommended 
in the standard method of the American Foundry- 
men’s Association six years ago or more. He 
failed to see the necessity of drying the oxygen 
before it reached the steel. Over 30 years ago 
Prof. J. 0. Arnold had shown that chemically dry 
oxygen would not unite with bright steel turnings 
at a full red heat ; Hilpert (Ber., 1913, 46 ; this 
J., 1913, 509) stated that whilst with dry oxygen 
a temperature of 1200° C. was necessary for the 
complete combustion of steel and iron, with moist 
oxygen a temperature of 950° C. was sufficient. 
Besides eliminating the. calcium chloride tube for 
the oxygen entering the comhustion tube, could 
not the chromic acid bulb for the leaving oxygen 
be also eliminated by using as sealing liquid for 
the gas a solution of sulphuric acid (1 to 10) con- 
taining some dissolved chromic acid ? The 
measurement, instead of weighing, of the carbon 
dioxide produced by the combustion of carbon in 
steel, etc., had been suggested by Wiborg in 1887. 
It was impossible to find any difference between his 
method and that described by Wirtz in “ Stahl 
und Eisen ” in 1913, where it was claimed that 
carbon estimations in steel “ analytically exact and 
faultless ” could be made in three to four minutes 
at a cost of lid. per estimation. The apparatus 
was different, but the methods were identical. 

The Chairman said he had experimented with 
tlie direct combustion process ten years ago, when 
Dr. Stead described in the Journal of the Iron and 
Steel Institute his method in which the steel 
drillings were mixed with manganese ore. It was 
soon found to be unnecessary to mix anything 
with most steels, and that the sole condition for 
success was to get the right temperature, which 
must be in the neighbourhood of 1000° C. The 
steel, while burning, absorbed the oxygen as fast 
as it could conveniently be passed in, and the 
form of combustion apparatus used was governed 
by the method of measuring the CO, formed. The 
very ingenious apparatus described by Df. Szasz, 
no doubt, answered admirably the inventor’s 
purpose, and gave correct results. But it would 
be absurd to put up an expensive and complicated 
apparatus of that kind unless a very large number 
of analyses had to be made regularly in a very 
short space of time. In an ordinary laboratory, 
dealing with only a few samples of steel per day 
the analyst would find it more economical and 
convenient to use the much simpler apparatus 
necessary for absorbing the CO, and weighing it. 
A moderate number of samples daily could be 
dealt with in that way without the constant atten- 
tion needed by Dr. Szisz’s apparatus, and time 
left for other work to be earned on by the same 
operator. The oxygen usually supplied in cylin- 


ders in this country needed no such elaborate 
purification as Dr. Szasz described, but it was 
desirable to pass it through a simple purifying 
train containing soda-lime, calcium chloride, and a 
sulphuric acid drying tube. If it was necessary 
to work much more rapidly, the CO, might be 
measured by means other than weighing. There 
were several ways in which it could be done, and 
Dr. Szisz’s method was one of these. He did not 
think there was anything in his particular method 
which radically modified what they already knew. 


Obituary. 


CARL LIEBERMANN. 

Geh. Rat. Prof. Dr. Carl Liebermann died in 
Berlin on Dec. 28th, 1914, at the age of 73. 
In his early years he was assistant to Prof. 
Adolf Bayer, and in 1879 was appointed 
Professor of Organic Chemistry at Charlotten- 
burg, a post which he held until his death. 
He will always be remembered for his work 
in connection’ with the synthesis of alizarin. 
Having recognised that natural alizarin was 
a derivative of anthracene, Graebe and Lieber- 
mann in 1869 succeeded in preparing alizarin 
by fusing dibromoanthraquinone with caustic 
potash, and in the same year, Graebe, Lieber- 
mann, and Caro discovered that arithraquinone- 
sul phonic acid was converted into alizarin 
by fusion with caustic potash (see W. H. 
Perkin ; this J., 1885, 4, 432). Liebermann 
made an extensive investigation of other 
dyestuffs, including aurin, pittacal, “brazi- 
leln, quercetin, xanthorhamnin (rhamnetin) 
archil, cochineal, and catechu. He also carried 
out much valuable research in connection 
with the alkaloids, particularly those of 
coca, and his method for converting eegonine 
into cocaine is used at the present time- He 
was successful in synthesising isonarcotine, 
cinnamylcocaine, and the two truxillines, 
in isolating hygrine and cuscohygrine from 
cusco leaves, and in elucidating the constitution 
of tropacoeaine, opianic acid, and the truxillic 
acids. 


MAURICE BRICKDALE LLOYD. 

Captain M. B. Lloyd, late of the Royal 
Artillery, was bom in 1865, received his first 
commission in 1884, and served for some years 
in India as lieutenant and cajptain in the R.H.A. 
Later he passed into Woolwich, and at the con- 
' elusion oi the two-year course was appointed to 
the staff of the College as Instructor in Chem- 
istry and Electricity, which appointments he 
held until transferred to the Home Office as an 
Inspector of Explosives. As an Inspector he 
did valuable work for the Government, am* 
conducted inquiries in several cases of public 
interest. Leaving the Army, he became, in 
1908, a director of Curtis’s and Harvey. Lto.. 
where his technical knowledge, particularly J 
the location and construction of danger bu ua ' 
ings and as to naval and military amm unition, 
found ample scope. He was a member of tn 
War Office Committee on Shipments of Ji*' 
plosives a*d of the Celluloid and Abel Heat lest 
Committees. He also compiled a booklet o 
the construction of stores and magazines ! 
explosives, and the Home Office regulati 
j concerning them. ■ , ^ 

He died, after ar short illness, on February ot • 
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I.-GENERAL PLANT; MACHINERY. 

Patents. 

Cooling air to low temperatures ; Process o/, and 
apparatus for , also applicable to the produc- 

tion of ice. R. P. van Calcar, Begstgeest, J. 
Ellerman and J. H. Martijn, The Hague, Holland. 
Eng. Pat- 2950, Feb. 4, 1914. Under Int. Conv. 
Feb. 20, 1913. 

X CURRENT of air is drawn by a fan through a 
closed chamber into which a volatile liquid, such 
as ether, ethyl chloride, or the like, is also intro- 
duced. The cooling produced by the evaporation 
of the volatile liquid condenses the moisture as 
frost or snow, which is deposited on the surface of 
a layer of sodium or calcium chloride or other salt 
capable of forming a freezing mixture with snow 
or ice. The basket or cage containing the salts 
surrounds a vessel containing water, which is 
frozen by the cold produced. The cooled air, after 
leaving the chamber, is passed through another 
chamber cooled externally and having a number 
of globular expansions which form baffles and 
impart a whirling motion to the air. This causes 
the condensation and deposition of the volatile 
liquid, which is collected for re-use. — W. H. C. 

Gases ; A pparatus for washing . W. B. 

Davitkon, Birmingham, and A. J. Liversedge, 
froydofT Eng. Pat. 19,028, Aug. 25, 1914. 

The patent relates to apparatus in which the gas 
enters the compartments of the washer at the 
bottom near the side and meets a spray of w ashing 
liquid produced by a centrifugal aevice mounted 
on a central vertical shaft. To prevent the spray 
from entering the gas-inlet passage, a grid com- 
posed of substantially vertical, concentric, annular 
plates, or of one or more strips wound spirally, is 
provided, in conjunction with a curved deflector 
over the gas passage. The washing effect is in- 
creased by the thin streams of liquid flowing down 
the plates of the grid. The device may be applied 
not only to gas- washers, of the type described in 
Eng. Pat, 9302 of 1914 (see this J., 1914, 1082 ; in 
the figure there given, 3 is the grid and 2 the 
deflector), but also to other washers, such as the 
Feld sprayer. — A. S. 

Oases of low boiling point ; Apparatus for cooling 

and liquefying . Industriegas-Ges. fur 

Sauerstoff- und Stickstoff-Anlagen m. b. H. 
Ger. Pat. 276,977, April 18, 1912. Addition to 
Ger. Pat. 198,603. 

In the apparatus described in the chief patent (see 
Pat. 448,560 ; this J., 1913, 142), the cooling 
tube is enlarged, or a vessel is interposed, at a place 
the temperature is below the liquefying point 
ot the more easily condensable gas. Any liquefied 
w solidified material which passes from tne re- 
ceiver proper into the cooling tube, is retained in 
uus enlargement or vessel, and the less easily con- 
^5®** constituent passes on to the final portion 
the cooling tube, where it is cooled to its lique- 
TOg point. — A. S. 

Transmission or exchange of heat between fluids ; 

Apparatus for the . A. D. Harrison, Wol- 

verhampton. Eng. Pat. 4252, Feb. 18, 1914. 

for tiie iteration in volume of the fluids 
ing in opposite directions through a heat- inter- 


changer, the latter is built up of plates bolted 
together and having two non-co mm unicating, 
adjacent passages or series of passages between 
them, the flanges and baffles which constitute the 
walls of the passages being so arranged that the 
cross-section of the passage for the fluid being 
heated increases and that for the fluid being 
cooled decreases from the inlet to the outlet. 

— W. H. C. 

Separating coarse particles from divided material. 
II. W. Hardinge, New York, U.S.A. Eng. Pat. 
11,213, May 0, 1914. 

The material is mixed with water and fed through 
the shoot, 16, into the rotating conical barrel, 10. 
The coarse particles settle to the lowest part of the 



barrel and are scooped up by the conveyor pipes, 
19, and discharged through the hollow shaft, 13, 
into the shoot, 20. The finer material is dis- 
charged from the smaller end of the barrel into the 
shoot, 18.— W. H. C. 

Furnace or kiln ; Rotary . G. F. Downs, 

Buffalo, N.Y. U.S. Pat. 1,121,900, Dec. 22, 
1914. Date of appl., April 25, 1914. 

A circular head, open at one end, is mounted 
upon a rotary cylindrical furnace (see figure), 
and is connected by manifolds and pipes with the 



interior of the cylinder, and by its open end, during 
part of the rotation, with a wind-box to which gas 
or air under pressure is supplied. When not in 
communication with the wind-box, the open end 
of the manifold is closed by a plate held against it 
by a spring. — W. H. C. 

Distillate condenser and steam generator. C. U_ 
Suhr, Oil City, Pa. U.S. Pat 1,122,169, Dec. 22, 
1914. Date of appl., April 7, 1914. 

The vapours from the still are led downwards and 
around the tubes of a horizontal tubular heater, to. 
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a coil condenser. Water is passed through the 
heater, and the steam given off is passed into the 
still. The supply of water and the discharge of 
steam are controlled by float-valves. — W. H. C. 

Filtering colloidal materials ; Apparatus for . 

J. von Kruszewski. Ger. Pat. 275,888, Dec. 23, 
1913.. 

Tht: material is passed successively through two 
or more sieves, arranged in series. The sieves, or 
one or more of them, are coated with fat or the 
like, or treated in any other way to render them 
incapable of being wetted by the liquid passing 
through. With this arrangement considerable 
quantities of colloidal slime can be filtered clear, 
in a short time, without the use of high pressure. 


Treating liquids or solids with gases , liquids or 

mixtures of these; Apparatus for . R. 

T imm . Ger. Pat. 270,110, Oct. 5, 1913. 

A receptacle for the material under treatment 
rotates about a horizontal or inclined axis, on 
hollow bearings, the median axis of the receptacle 



intersecting the axis of rotation, between the bear- 
ings, at such an angle that the centre of gravity 
of the empty receptacle lies on the axis of rotation. 
Several such receptacles, communicating one with 
another, may be mounted, in series, about a com- 
mon axis, as shown in the figure ; the arrangement 
may be such that the centres of gravity of the 
receptacles next to the bearings, b, lie outside the 
axis of rotation, CD, but the centre of gravity of 
the complete series of receptacles lies on the axis. 
The receptacles may be fitted with perforated par- 
titions, i, the perforations in adjacent partitions 
being so arranged that a certain number of them 
are always covered by the liquid or solid under 
treatment. The apparatus is especially suitable 
for dissolving solids and preparing suspensions. 


Ua.— FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal and coke ; Determination of ash in . P. 

Weisser. Chem.-Zeit., 1914, 38, 1264 — 1265, 

1289—1290. 

The ash-contentof coal determined by incineration 
is always lower than the true content of mineral 
matter, chiefly owing to the conversion of car- 
bonates into oxides during ignition, and the results 
obtained over a naked flame in an open dish are 
higher and more accurate than those obtained in 
a muffle, because in the former case the loss men- 
tioned is partly compensated by fixation of sulphur 
dioxide from the gases of the flame (see this J., 
1912, 674). In coke, however, the quantity of 
carbonates present is almost negligible, and the 
ash-content determined by incineration tends to be 
high, owing mainly to the oxidation of the sulphur 
’ to sulphates and, when a naked flame is used for 
heating, to the absorption of sulphur dioxide. If 
the weight of ash obtained, whether over a naked 
flame or in a muffle, be diminished by subtracting 
the weight of sulphuric anhydride present in it, 
the result accords closely with the true content of 
mineral matter in the coke. By incinerating in a 
muffle, at not below 900 ° C., sulphates are mostly 


decomposed and fairly accurate results- may l* 
obtained without any correction. An example is 
given of a coke containing 0-1% CO, as car. 
bonate, 0 08% S as sulphide, 0-14 % Fe as sulphide. 
0-82% FeO, 0-08% SO,, and 12-76% of silicates] 
making altogether 13-98% of mineral matter. 
The ami-content found by incineration at 750“ c 
was 14-36%; at 900" C., 14-13%; and over a 
naked flame, 14-67%. (Op. Wagener, this J., 1913. 
935).— J. H. L. 


Peat ; Utilisation of , in Italy [production of 

ammonium sulphate ]. IT. Rossi. Monthly Bull. 
Agric. Intelligence, Rome. J. Roy. Soc. Arts, 
1915, 63, 162—163. 

At Orentano and Codigoro, artificially dried peat, 
containing 25% of water, is carbonised in a turret- 
shaped oven, 26—33 ft; high, by the Mond process. 
Prom 1 ton of peat containing 2-5% N about 
175 lb. of ammonium sulphate are thus obtained 
at a cost, of from 4s. lOd to 5s. 7d. per cwt. The 
factory at Orentano has been working since 1810, 
the present daily capacity being 1800 cub. ft. of 
peat, yielding 50 tons of ammonium sulphate per 
month ; at the works at Codigoro, operated since 
1912, 150 tons of dried peat, yielding 10 — 12 tons 
of ammonium sulphate, are treated daily. 

— W. E. P. P. 


Measuring flame velocities in gas and dust explo- 
sions ; An instrument for . J. D. Morgan. 

Engineering, Jam. 8, 1915, 39 — 40. 
Advantage is taken of the reduction in the resist- 
ance of air or gas to the passage of an electric 
spark caused by the rise in temperature which 
takes place as the flame 
of the explosion moves 
along. Two spark gaps, 
a, b, are arranged in the 
circuit of wires from an 
induction coil. Under 
normal conditions a 
spark will not jump the 
wider gap, a, but if the 
resistance of the air at a 
be lowered, owing to rise 
of temperature, and a 
spark passes, a spark 
will also pass at b. The 
gap, a, is placed in the 
path of the explosion 
wave, and the gap, b, 
" is arranged in con- 
junction with a drum 
carrying a band of smoked paper on which the 
spark will make a record. The time of rotation 
of the drum is registered on the papier by a line 
of marks made by the vibrations of a tuning fork 
of known periodicity. The sparking plug which 
fires the explosive mixture is also in series with a 
second spark gap, and the spark produced at the 
latter makes a record on the drum. The distance 
between the firing point and the position of the 
recording gap, o, being known, and the time in- 
terval between the firing spark record and the 
record corresponding to the spark produced at a 
being obtained from the tuning fork record, the 
time taken by the flame to travel the distance can 
be calculated. Several recording gaps are arranged 
one after the other in the path of the flame, and all 
register on the same drum. — W. H. C. 



Coal-gas ; Determination of hydrogen sulphide in 

. A. B. Way. Amer. Gas Institute. 

J. Gas Lighting, 1914, 128, 660—661. 

A wide-mouthed bottie of about I gallon capacity 
is fitted with a three-hole rubber stopper, whicDi 
always inserted to the same depth. A therm 
meter posses through one hole, add glass inlet a 
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outlet tubes, provided with rubber connections 
and pinch cocks, through the others. Gas to be 
j 3 passed through the bottle to expel the air, 
and the outlet cock is closed to ensure a pressure 
in the bottle, which is brought to the normal, 
when the sample has cooled, by opening one of the 
pinch-cocks while the loose end of the rubber tube 
| immersed in water to a depth of 4 inch. The 
cock is closed, the tube connected with a levelling 
bottle, and the other tube with a burette containing 
a solution prepared by dissolving 20 grins, of cad- 
mium chloride in 125 c.c. of water and 50 c.c. of 
strong ammonia, filtering and making up to 1 litre 
with 300 c.c. of strong ammonia and water. By 
means of the levelling bottle about 30 c.c. of the 
solution are drawn into the gas bottle, and the 
burette and levelling bottle are disconnected. After 
shaking, the pressure is released by slowly opening 
the pinch-cock, and the contents of the bottle are 
poured on to a dry filter and washed with water. 
The filter and precipitate are placed in the bottle, 
an excess of JV/20 iodine solution, 3 c.c. of starch 
solution, about 200 c.c. of water, and 50 c.c. of 
commercial hydrochloric acid are added, the 
stopper is inserted, the bottle shaken for a min ute 
or two, and the excess of iodine titrated with N /20 
thiosulphate solution. Using 1V/20 iodine and a 
bottle holding 2000 c.c., 1 c.c. of iodine solution 
represents 18-02 grains of H,S per 100 cubic feet 
of gas. — W. C. H. 


Natural gas as an economic mineral ; Inflammable 

. J. A. L. and W. H. Henderson. Inst. 

Min. and Met., Jan. 21, 1915. [Advance proof.] 
Statistics and graphs are given showing the 
rapid rise of the natural gas industry, particularly 
in the United States, which produces 97 % of the 
world’s supply. In 1912 the production in liquid 
volume was 85% of that of petroleum, in weight 
41%, and in value 52%. The average price was 
7 52d. per 1000 cub. ft. “ Dry ” gas, consisting 
mainly of methane (50 — 95%) with smaller 
quantities of ethane, propane, and butane, has 
au average calorific value of about. 1100 B.Th.U. 
per cub. ft., weight 48 lb. per 1000 cub. ft., and 
sp. gr. 0-63 (air = l). Its production was 283% of 
the volume of manufactured gas and its average 
price was 21-5% of that of the latter. It. is tne 
most efficient fuel known for nearly all purposes, its 
principal limitation being the restriction of its use 
~ ae area which can be supplied by pipe line. 

Wet ’ gas from the oil wells contains a larger pro- 
portion of heavier gases such as ethane, propane, 
oursne, and sometimes ethyleues, its chief value 
Peiug its gasolene content. Four commercial pro- 
auct3 are obtained, viz., ordinary motor spirit ; the 
gut product which is mixed with naphthas 
spirit; semi-liquid “ gosol,” 
mswihuted in high-pressure containers ; and 
me *1 ” Saa. Very large quantities of 

° have been and are still being wasted. 

— W. F. F. 

Petroliferous mounds _ of Texas and Louisiana ; 

ren?/" itlfe ‘ Chautard. Comptes 

«nd„ 1915, 180, 69—72. 

afan t ?i°] ving .. ,;eo ^ 0 8 :ica * changes are suggested 
lil w „„/ planatl ,°“ formation of the petro- 

Texa8 anii Louisiana:— 
Sit • ® a “? n 111 an intermittent lagoon of various 
organ,,, a* 11 '! 8 , and clays with buried 

Poudinu fn t?’ & hd .layers of anhydrite corres- 

iciompositinn E, < 5°v l0 S 1 dry ? lg U P ° f la go°« ! 
matter “ to , .hydrocarbons of the organic 
fo ®iatinn saline sediments : trans- 

rencornita ,,? 1 - the anhydrite into gypsum, with 
“Pper lav pi lncr ease in volume, causing the 
Hounds i!? K.k® elevated into the form of 
> migration of the petroleum under the 


influence of the pressure exerted on their parent 
rocks, whereby eventually it is concentrated 
beneath the impermeable exterior of the mounds. 

— G. F. M. 

Otis from peat. Perkin. See IIb. 

Fireclay goods and their use in gas works. Holgate. 

See VIII. 

Patents. 

Gas in the atmosphere of mines; Means for detecting , 
indicating, and recording the presence arut pro- 
portions of . H. R. Webster, Horsforth, 

Yorks. Eng. Pat. 29,094, Dec. 17, 1913. 

In apparatus of the type in which the presence 
of firedamp is detected by diffusion through a 
porous vessel and the distension of a diaphragm, 
the movements of a rod connected to the diaphragm 
are multiplied by toothed gearing or other mechani- 
cal device and indicated or recorded by a pointer. 
The casing carrying the multiplying and indicating 
device is connected with the base piece carrying 
the porous vessel in such a way that the two parts 
can be moved towards or away from each other 
in order to bring the pointer to the zero mark. 

— W. F. F. 

Vertical retorts. Means for charging vertical retorts. 
A. Waddell, Dunfermline, Fife. Eng. Pats 
(A) 0112 and (B) 6113, Mar. 10, 1914. 

(a) The partition dividing a pair of retorts extends 
nearly to the crown of a single arch which forms 
their common floor, and which has an inclination 
almost sufficient to discharge the coke by gravity. 
A curved pusher resting on the arch is recipro- 
cated from one retort to the other by rack and 
pinion gear ; or a single retort may have a plane 
sloping floor, with a pusher travelling parallel 
to it. (B) To charge the retort with minimum 
loss of gas, the coal bogie has within it a discharging 
sleeve movable vertically, which is lowered on to 
a ring supported on the usual conical valve of the 
retort. On lowering the valve the sleeve descends 
with it and rests on the mouth of the retort, thus 
preventing lateral escape of gas.— W. F, F. 

Coke ; Method of cooling . Warme-Ver- 

wertungs-Ges. m. b. H. Ger. Pat. 276,982, 
Aug. 19, 1913. 

The coke is cooled dry in jacketed chambers, 
water being circulated through the jackets at a high 
velocity and under such pressure that no evolution 
of steam occurs. The same water is used to absorb 
waste heat from all other sources in the coking 
installation, and a chamber is interposed in the 
circuit, in which a lower pressure prevails, and 
in which steam is evolved. — A. S. 

Producer gas ; Process and arrangement of plant 
for the treatment and recovery of tar and ammonia 

liquor from . Q. Moore, Glasgow, and The 

DowsolVand Mason Gas Plant Co., Ltd., Man- 
chester. Eng. Pat. 2650, Feb. 2, 1914. 

The gas is cooled to 100° — 160° F. (38° — 71° C.) 
in an air-cooled condenser and passed through a 
tar-extractor and second air-cooled condenser 
at a higher level. The tar and condensed liquor 
from the extractor and second condenser now 
back through the first condenser in the reverse 
direction to the hot gas, whereby the tar is 
dehydrated. The tar and ammonia liquor are 
separated by decantation, and the latter is passed 
first through a heat exchanger* where it heats 
the water for the producer jacket, and then 
through a scrubber in the reverse direction to the 
gas from the second condenser. A strong ammonia 
solution is thus obtained. — W. F. F. 
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Petroleum- distilling apparatus. Process for dis- 
till; nj petroleum. R. E. Humphreys, Assignor 
to Standard Oil Co., Whiting, Ind. U.S. Pats. 
(A) 1,122,002, and (B) 1,122,003, Dec. 22, 1914. 
Dates of appl., June 14, 1913, and Jan. 20, 1914. 


(A) Is a horizontal cylindrical still, the liquid 
is circulated between curved plates arranged 
substantially parallel to the still bottom, and each 
formed in two sections. The outer edges of the 
sections are hinged at opposite ends of a hori- 
zontal diameter of the still, and the inner, lower 
edges are detachably hooked together. (B) The 
above apparatus is used for treating paraffins from 
petroleum distillation boiling above 500 F. 
(200° C.), to obtain products of lower boiling 
point, by heating at 050° — 850° F. ( 343 °— 454° C.), 
and a pressure above 4 atmospheres in contact 
with catalytic metal plates, and condensing only a 
small fraction. — W. F. F. 


Gasoline; Means for controlling still-pressure in 

manufacture of . F- M. Rogers and T. S. 

Cooke, Assignors to Standard Oil Co., Whiting, 
Ind. U.S. Pat, 1,122,220, Deo. 22, 1914. Date 
of appl., Aug. 5, 1914. 


Two gas-discharge pipes are provided, one slightly 
smaller than necessary to maintain the desired 
pressure alone, and the other of small capacity 
and provided with a valve operated by the pressure 
in the still, so that it releases separate measured 
quantities of gas. — W. F. F. 


Cooling hot or molten fats 
the like. Eng. Pat. 


and fatty emulsions and 
10,863. See XII. 


Water purification. [Removing gasoline, etc.]. U.S. 
Pat. 1,121,994. See XIXb. 


use and the design and construction of the 
apparatus are considered in relation to the yield; 
and production costs of crude wood-alcohol, acetate 
of lime, and charcoal. In the most successful and 
modern system, the wood is carbonised in oven, 
(width 6 ft. 3 in., height. 8 ft. 4 in., length 26—54 
ft. ; capacity 5 — 10 cords of 52 in. wood), to which 
tubular condensers are attached. The products 
obtained per cord (about 2 tons) of average, 
seasoned wood are : — crude liquor (containing 
8 — 8-5% of acid and 4 — 4-5% of alcohol), 215— 
220 gaUs. : tar, 22 — 25 galls. ; charcoal, 59 
bushels (1040 lb.) ; and gas, 11,000—12,000 cub 
ft., the latter consisting largely of air and carbon 
dioxide in the early stages, but having an import- 
ant fuel value from the middle to the end of the 
distillation. The yields are greatly influenced by 
the manner in which the carbonisation is con- 
ducted, too high a temperature at the height of 
the run (above 750° F. [399° C.] at the neck of the 
oven) resulting in the formation of excessive 
quantities of non-condensable gases and tar, to 
the detriment of the more valuable products. 
The final products obtained are : — wood-alcohol 
(82%), 11 galls., value $2.75 (11s. 5Jd.); acetate 
of lime, 216 lb., value $3.78 (15s. 9d.) ; charcoal, 
52 bushels, value $3.38 (14s. Id.) j total value 
$9.91 (41s. 3 jd.) as against a total production cost 
of $8.85 (36s. 10id.) per cord. For an oven plant 
operating on the above lines the cost of installation 
is about $2000 (about. £420) per cord per day 
capacity. In the United States there are, at the 
present time, 53 oven-, 31 retort-, and (1 kiln- 
plants having total daily capacities of 2909, 593, 
and 1300 cords, respectively ; and in Canada, 
1 retort- and 9 oven-plants having total daily 
capacities of 48 and 424 cords respectively. The 
annual production of crude wood alcohol in 
America is between 10 and 11 million gallons. 

— W. E. F. P. 


IIb.— DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Peat; Oils from . F. M. Perkin. J. Inst. 

Petroleum Technologists, 1914, 1, 76 — 84. 
The destructive distillation of dry peat yields a 
thick tar containing paraffin wax, and an aqueous 
distillate containing ammonia, acetic acid, acetone, 
and methyl alcohol. The gases evolved are suffi- 
cient to carbonise the peat 2 it has been previously 
dried till it contains only 20% H 2 0. Coke hard 
enough for metallurgical purposes, is obtained from 
suitably dried briquetted peat. The tar is frac- 
tionated, finally with superheated. steam, to prevent 
carbonisation, and the fractions are washed with 
alkali and acid. The oils are largely paraffinoid. 
The yield from a briquetted Yorkshire peat was 
38 galls, per ton, giving on fractionation 1-35% of 
oil of sp. gr. 0*867 below 150° C., 29*90% of sp. gr. 
0*953 below 250° C., 50*00% of sp. j?r. 0*941 above 
250° 0., and a residue of hard pitch. The last 
fraction contained 0 % of paraffin wax. From 1 1 to 
22 lb. of ammonium sulphate per ton- was also 
obtained. The cost of dried peat should not 
exceed 4s. 6 d. per ton, and on this basis the pro- 
duction of oil and carbon should be remunerative. 
Details of a plant to treat 50 tons of wet peat per 
day show that the capital required is £3070, and 
the labour charges £748 IQs. for 6 months. Labour 
charges would be lower for a larger plant. ( See also 
this J., 1914, 395.) — O. E. M. 

Hardwood distillation industry in America. E. H. 
French and J. R. Withrow. Amer. Inst. Chem. 
Eng., Dec. 4, 1914. Met. and Chem. Eng., 1915, 
13, 30 — 39. 

A history of the development of the industry is 
given, and the various methods of distillation in 


Flaming arc carbons ; Chemistry of . W. C. 

Moore. Amer. Elect-rochem. Soc., Nov., 1914. 

Met. and Chem. Eng., 1915,' 13, 52—55. 

The chief constituents of flaming arc carbons fur 
yellow and white light (those most commonly 
employed) are calcium fluoride and rare-earth 
compounds, respectively ; but smaller proportions of 
other constituents or ‘‘ addition agents 1 ’ (usually 
three or more) are also present. All materials 
should be free from silica, ferric oxide, alumina, 
and similar impurities which, by promoting the 
formation of slag or non-volatile compounds would 
cause poor or irregular burning. Other factors 
being equal, the candle power developed is depen- 
dent on the amount of flame material and the 
proportions of the addition agents present : tie 
following comparative results were obtained with* 
cored carbons : — 


3 

2 

1 

0 

1 

2 

927 

1068 

765 


Parts of calcium fluoride by weight j 

Parts of other salt by weight 

Mean spherical caudle power .... 


t) 

3 

574 


H. P. Gage (Phys. Rev., 1911, 83, 111) found that 
with cored yellow-flame and white-flame carbons 
the energy radiated as light from the arc strewn 
was 39 and 27-5%, respectively, of the total 
radiant energy, these values being for the specW* 
region between 3800 and 8800 Angstrom units aw 
an alternating current at 13-5 amp. In 
flaming arcs are of two types, according a* J® 
sheath or the core of the carbon appears the nio 
luminous ; an arc of the first kind is obtained v 
carbons containing calcium fluoride, and or . 
second with carbons containing chromic ox • 
with few exceptions, arcs of the latter type s 
light of shorter wave-length. — W. E. F. 1- 
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Translucent marble for lamps. Voege. See VIII. 
Patent. 

"htrcoal; Manufacture of decolorising from 

J \.„dahU materials impregnated with salts before 
Jrbmisation. C. G. Hanhart. Ger. Pat. 
275 , 973 , Aug. 19, 1913. 

vegetable material is impregnated with an 
J il v soluble salt, such as calcium or magnesium 
Vloride. then carbonised in presence of air at a 
Comparatively low temperature, and the salts 
'euioved from the charcoal by lixiviation. — A. S. 


III.— TAR AND TAR PRODUCTS. 

Benzol ; Sale and export of . Modification of 

test. J. Gas Lighting, 1915, 129, 198. 

If 95% of the sample distils below 90° C. instead 
af below 84° C. as previously specified (see this J., 
1915, 21), the sample mav be sold without permit. 

— W. H. C. 


Patent. 

Acenaphthene ; Process for obtaining from 

coal tar ode. Ges. f. Teerverwertung m. b. H. 
Ger. Pat. 277,110, Nov. 8, 1913. 

When heavy coal-tar oil is submitted to fractional 
distillation, a mixture of acenaphthene and other 
substances crystallises from the after-runnings 
of the acenaphthene fraction. According to the 
present patent this is mixed with some of the 
liquid distillate between the naphthalene and 
acenaphthene fractions and again distilled to 
recover the acenaphthene. — A. S. 


IV.- COLOURING MATTERS AND DYES. 

National dye scheme. Board of Trade Announce- 
ment, Jan. 29, 1915 (see also this J., 1915, 73). 
The provisional committee of users of dyes, 
which has been appointed to confer with the 
Board of Trade as to a scheme for the estab- 
lishment of a national dve-making industry 
on a large scale, met on January 27th and 28th 
at the Board of Trade offices. The members of 
the enlarged Committee are Sir A. F. Firth, Bt., 
bir Frank Hollins, Bt., Sir Mark Oldroyd, Mr. 
h- W. Christie, Mr. J. Clarkson, Mr. Charles 
Diamond. Mr. Kenneth, Lee, Mr. G. Marchetti. 
and Mr. R. D. Pullar. 

The Committee eventually came to a uuani- 
mous decision in favour of the adoption of a 
niodmed scheme, which it is believed will be 
acceptable to the various interests concerned. 
m , full details of the scheme adopted will be 
public after a further meeting of the Com- 
e . uas been held, but it is, now possible to 
inm iCa ! € ! ta K enera l lines, which differ in certain 
1 n * respects from those of the scheme 
•ready made public. 

in it; i P, ro P° sa l is to form a company with an 
£1 ftnn i are . capital of £2,000,000, of which 
Thu f' ^ oe issued in the first instance. 
W f^'ermnent will make to the company a 
sWa ° P years amounting to £1 for every £1 of 
and e . ca P lta l subscribed up to a total of £1,000,000, 
£500 that ’ ( U P to a maximum sum of 

The 5 . for every ^ of share capital subscribed. 

npv \ errunenp af i vanc e will bear interest at 
the . paya ^ e °u*y out °f ucf profits, 

five « to be cmnulative only after the first 
fund 3 i,.';* .u ere will be no compulsory sinking 
the dividend on the shares will be 


limited to 6% per annum on the paid up share 
capital so long as any part of the Government’s 
advance is outstanding. 

In addition, and with the desire of promoting 
research, the Government have undertaken for a 

J >eriod of 10 years to make a grant to the company 
or the purposes of experimental and laboratory 
work up to an amount not exceeding in the aggre- 
gate £100,000. 

With the object of securing that the company 
shall remain British and of preventing undue 
preference or encroachment on the businesses of 
British manufacturers of products other than 
dyes and colours, the Government will nominate 
two directors of the Company with special powers 
in relation to these matters. There is, however, 
no intention of using these powers to prevent 
the company from giving priority to shareholders 
in the supply of dyes or from making the by- 
products incidental to the manufacture of dyes. 

The terms of the proposed agreement to be 
entered into between users of dyes and the com- 
pany have been considerably modified in favour 
of the users. 

An option has already been obtained for the 
acquisition of important dye-making works and 
negotiations for other options of a like character 
are in progress, whilst there is reason to believe 
that arrangements satisfactory to both parties 
can be made with important producers in Switzer- 
land. Earlv steps will be taken to develop the 
supply of dyes both by the enlargement of the 
plants of the undertakings acquired and in other 
ways. 

It is proposed that the company shall take 
powers to arrange for the assistance of a com- 
mittee of experts conversant with the dyeing 
trade and its requirements, and in this connection 
Lord Moulton has promised to give the company 
the benefit of his assistance and advice. 

It is believed that the steps thus taken will 
provide for the full and immediate utilisation of 
available resources for the manufacture of dye- 
stuffs and will provide an organisation capable of 
expansion so as to deal with the problem on a 
more comprehensive scale. 

Dyestuffs in the United States ; Proposed manu- 
facture oj — — . Board of Trade J., Jan. 21, 
1915. 

The Benzol Products Company of Philadelphia, 
which is connected with an important company 
manufacturing coal-tar products and said to be 
supported by a capital exceeding 100,000,000 dols. 
(about £20.550,000), has purchased seventy- 
five acres of land at Marcus Hook, Delaware Co., 
Pa., with a view to erecting large modern factories 
for the production of coal-tar dyes. Two thousand 
workmen, it is stated, will be "employed, and it is 
estimated that production will commence in about 
six months’ time. 


•V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

“ Kemps ” [in wool]. H. Priestman. J. Soc. 
Dyers and Col., 1915, 31, 5 — 8. 

Photographs of a “ kemp ” show that the 
medulla is composed of approximately spherical 
cells which, through some peculiarity of growth, 
take the place of the spindle-shaped cells of the 
normal wool-fibre. These spherical cells occupy 
the same volume as the normal medullary cells, 
making the kemp fibre about one-fourth the length 
and twice the diameter of the normal fibre. The 
opacity of a “ kemp ” is an optical effect of 
refraction and the kemp becomes transparent 
when saturated with a liquid such as benzine. 
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“ Flat kemps ” owe their curious lustre and opacity 
to the fact that they are collapsed hollow tubes. 
It is not certain whether the internal cells are 
completely missing, as has been suggested, but 
if they are present, they are entirely modified 
and contracted in size, leaving a hollow air-space. 
The latter View is supported by the fact that in 
certain processes of black dyeing the fibre swells 
out again, apparently through the expansion of 
some substance on the interior wall of the tube. 
In many cases normal internal cells are visible 
at the root-end in the form of a tuft, with the 
appearance of having been pushed out of the tube 
by pressure ; this is the only direct evidence that 
“ flat kemps ” have at one time contained normal 
spindle-shaped cells. — J. F. B. 


Acetylcelluloses. E. KnoevenageL Vereindeutscher 
Chemiker, June, 1914. Z. angew. Chem., 1914, 
27, 605—509. 

Acetylcelluloses are now made exclusively by 
the action of acetic anhydride on cellulose in 
presence of a catalyst, the use of acetyl chloride 
having been abandoned. Many catalysts, 
especially sulphuric acid, induce acetolysis of the 
cellulose molecule, a process quite distinct from 
hydrolysis and leading ultimately to the trans- 
formation of the cellulose into eellobiose octa- 
acetate and dextrose penta-acetate (see also this J., 
1914, 102). Earlier methods of preparing acetone- 
soluble acetylcelluloses proved unsatisfactory 
because they involved decomposition of the 
cellulose molecule by hydrolysis or saponification 
and hence yielded products which gave solutions 
of low viscosity. A series of investigations in the 
author’s laboratory has shown that by heating 
acetylcelluloses insoluble in acetone with ethyl 
acetate, benzene, acetone, alcohol, amyl alcohol, 
acetic acid, ethylene bromide, acetylene tetra- 
chloride, cyclohexanone, etc., easily soluble 
acetylcelluloses can be obtained without any 
appreciable hydrolysis or saponification of the 
cellulose molecule. The transformation is 
accelerated by a small quantity of water and by 
neutral and acid salts, e.g., sodium ethylsulphate, 
methylamine bisulphate, zinc chloride, ammonium 
nitrate, aniline salts. The soluble acetylcelluloses 
prepared in this way are stated to possess more 
valuable qualities than those obtained by other 
methods. The changes are attributed to’ intra- 
molecular transformation of the cellulose acetate. 

—A. S. 


W ood ; Formation of furfural in the steaming of 

. E. Ileuser. Z. angew. Chem., 1914, 

27, 654—655. 

The furfural produced in the steaming of wood 
or straw under 4 atmos. pressure (this J., 
1914, 856) is formed from the pentosans. 
No formation of furfural, however, occurs on 
boiling with water or steaming at the ordinary 
pressure, even with the addition of acetic hr 
formic acid. The effect of varying conditions 
was studied in the case of xylose. When an 
aqueous solution of this pentose (0-41 gnu. in 
60 c.c.) was heated in a sealed tube at 
135° — 140° C. for 8 hours, the furfural produced 
amounted to 11-70% of the weight of xylose. 
Under the same conditions, with the addition of 
8 c.c. of 10% acetic acid and 4 c.c. of 10% formic 
acid, the yield of furfural was increased to 31-32%. 
Still higher yields were obtained by increasing the 
temperature or the concentration of the organic 
acids.- -J. F. B. 


Nitrocellulose from cotton and mood celluloses. 
Schwalbe and Schrimpf. See XXII. 


Patents. 

Drying apparatus more particularly for the treahmsi 
of textile materials. E. Feufilette, Boulogn 
sur Seine, France. Eng. Pat. 29,774, Dec. 2 ; 
1913. Under Int. Conv., Jan. 7, 1913. 

See U.S. Pat. 1,108,565 of 1914 ; this J., 1914, 1006. 


Apparatus for making bisulphite liquor [for paver 
making ]. U.S. Pat. 1,119,004. See VII. 


Famish [for fabrics], Eng. Pat. 13,100. See XIII, 


VI.— BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Colouring matters as the cause of tendering of 
fibres. P. Heermann. Chem.-Zeit., 1914, 3* 
■1281—1282. 

Samples of raw silk, boiled-off unweighted silk, and 
boiled-off and weighted silk, were dyed yellow with 
dyestuffs containing nitro groups, picric acid, 
Naphthol Yellow S, and Azoflavine FF being 
used. Samples kept unexposed to light retained 
their strength and gave no reaction with diphenyl- 
amine and sulphuric acid, but samples exposed 
to light turned browner, and gave the nitric acid 
test with diphenylamine and sulphuric acid. 
Tendering occurred in all samples exposed to light, 
but more quickly with weighted silks than with the 
unweighted silks. On longer exposure to light the 
colour faded and further tendering occurred, and 
the weighted silks failed to give the nitric acid test 
with diphenylamine. The explanation given is 
the formation of a nitro-derivative of the silk fibre 
by nitric acid split off from the dyestuff, the nitro- 
derivative under the action of light being stable 
in the case of unweighted silk, and unstable in the 
case of weighted silk. In no case was the forma- 
tion of a peroxide detected by means of zinc 
iodide-starch solution as Gebhard has suggested 
(see also this J., 1914, 1153). — G. H. F. 


Mercerising ; A new process of . E. Knecht. 

J. Soc. Dyers and Col., 1915, 81 , 8—10. 

A CONSIDERABLE mercerising effect is produced, 
without injury to the feel and tensile strength, 
by immersing cotton vam for 30 seconds in hydro- 
chloric acid of 38° Tor. (sp. gr. 1-19). Stronger 
acids (39°— 40° Tw., sp. gr. 1-195—1-2) make the 
fibre harsh and brittle. The "mercerising effect 
is still considerable with hydrochloric acid of 
37° Tw. (sp. gr. 1-185) but ceases with weaker acids 
from 36° Tw. (sp.gr. 1-18) downwards; lowering 
the temperature does not increase the activity * 
of the weaker acids. The mercerisation is accom- 
panied by shrinkage amounting to 8% with amd 
of 38° Tw. and 4% with acid of 37° Tw. ; the 
yarn becomes curly, but attempts to produce 
lustre on Egyptian cotton by treatment under 
tension were not successful. The treated cotton 
exhibits most of the properties of hydratco 
cellulose ; it is characterised by an increasea 
affinity for substantive dyestuffs which is great" 
when the fibre is dyed without drying; ,ce 
microscopic appearance is not much changed-^ 

Patents. 

Cleansing of linen, woollen, cotton, and oiher goods. 

F. L. Bartelt, Bristol. Eng Pat. 28,500, Dec. I». 

1913. ' . % 

The material is washed, cleansed, and “ no*-; 
ished ” by treating it with a rnixture of soanua 
carbonate and an aqueous "solution of g!y^ n ^' 
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Dyestuffs ; Fixing upon textile fibres . B. 

Leech, Macclesfield. Eng. Pat. 29,479, Dec. 22, 
1913. 

The fibres are impregnated with a suitable acid 
[e.Q; tannin), and then treated with a solution 
of a silicate. In the case of basic dyestuffs this 
treatment precedes the dyeing process, but with 
indigo and other vat dyestuffs the dyed material 
is treated as described. — B. N. 

Dyestuffs: Application of [sulphide] . E. Lodge 

and J- M. Evans, Huddersfield. Eng. Pat. 29,862, 
Dec. 29, 1913. 

jn dyeing union goods with sulphide dyestuffs, 
reduction to the leuco compound is effected by 
an alkali hydroeulphite in presence of an alkali 
sulphite. — B. N. 

Printing of textile fabrics and the like. H. Levin- 
stein, and Levinstein Ltd., Manchester. Eng. 
Pat. 29,359, Dec. 20, 1913. 

Fast printed shades are obtained upon vegetable 
fibres by printing the fabric with a paste con- 
taining a non-substantive azo dyestuff capable 
of forming an insoluble compound with formalde- 
hyde, and subsequently treating the dyestuff 
upon the fabric with formaldehyde. — B. N. 


furnace, too high a temperature is produced 
in the lower part of the plant, leading to humping 
and breaking of the capsules. — W. E. F. P. 

Boric acids in alcohol ; Some ■properties of solutions 

of the , A modified boiling-point apparatus . 

J. B. Firth and J. E. Myers. Chem. Soc. 
Trans., 1914, 106, 2887—2892. 

The change in the boiling point of pure ethyl 
alcohol, with varying quantities of orthoboric and 
metaboric acids and with boron trioxide, was 
determined by enclosing the ordinary Beckmann 
apparatus in a Dewar vessel, and heating the 
liquid electrically by means of a fine platinum 
wire. With low concentrations of the sub- 
stances, the boiling points of ethyl alcohol solutions 
are lower than the boiling point of the pure sol- 
vent. The maximum lowering is produced by the 
least volatile substance, boron trioxide, and the 
least with orthoboric acid, metaboric acid occupy- 
ing an intermediate position. With higher con- 
centrations the boiling point is raised, the least 
volatile substance having the greatest effect. 

— B. N. 


Cyanides , thiocyanates , jerro - and ferricyanides ; 

Rapid detection of in mixtures. F. Feigl. 

Chem.-Zeit., 1914, 38, 1265. 


Coating or covering fabrics with a layer of adhesive 
jwlerial. F. Stoffel, Paris. Eng. Pat. 15,262, 
June 25, 1914. Under Int. Conv., Dec. 29, 1913. 
Adhesive material, such as gelatin, in a pasty 
condition, is pulverised and projected on to the 
fabric by means of a blow-pipe. The material is 
uniformly spread on the fabric, and is cooled, 
coagulated, and almost completely dried by the 
expansion of the air during pulverisation. — B. N. 


Waterproofed textile material and process of making 
same. R. A. Marr, Assignor to General Water- 
proofing Co., Inc., Norfolk, Va. U.S. Pats. 
(a) 1,121,647 and (b) 1,121,648, Dec. 22, 1914. 
Date of appl., Jan. 13, 1914. 


(a) The textile fabric or cordage is impregnate 
with an impermeable, preservative waterproofin 
?£ ei i > comprising diatomaceous earth and a 
insoluble, inert, hydrocarbon carrier, such a 
paraffin and naphthalene, solid at ordinar 
temperatures but liquid at temperatures nea 
the boiling point of water, (b) The watei 
msolubie carrier is composed of paraffin, a dyestu: 
soluble in it, and rosin, the impregnation bein 
earned out above 100° C., and the temperatux 
o the impregnating material decreased durin 
‘he process.— B. N. 


VII. ACIDS; ALKALIS; SALTS; SON- 
METALLIC ELEMENTS. 


S ulphu ric acid j Apparatus for the concentration of 
13 17—-18 Mason * Met. ^ Chem. Eng., 1915, 


Prili'mJfi giTen °f a “ capsule ” plant, com 
silica S ; 8 ea d P ans and 40 capsules (basins) of fuse< 
4 tons of acid (95-25% H^SO, 

tost ofM fr01 ? 86 % acid P er 24 no™ at i 
the 8 ‘ 4 W- Per ton. The acid condensed fron 
about ] 2 ' 2 , 3 % the total, as agains 
tentrat in„ /o 15 th ? glass retort system of con 
irjd u ,|i nr , n ' total coat of the apparatus 

c ''reful f„,i “ Ho , n ' 13 estimated at £265. Witl 
may be working an ordinary fumaci 

the loss due to breaking of thi 
ulf s thereby minimised. With a forced-draugh 


Solutions to be tested are treated with an excess 
of zinc nitrate, warmed, and filtered. Thio- 
cyanates remain in the filtrate, and cyanides, ferro- 
eyanides and ferricyanides can be detected in the 
washed precipitate by spot tests made on filter- 
paper with small quantities of the precipitate and 
strongly acid solutions of mercurous, ferric, and 
ferrous (free from ferric) salts respectively. The 
tests are not affected by the presence of fluorides, 
phosphates, borates, sulphates, chlorides, bromides, 
iodides, chlorates, carbonates, nitrates, or silica, 
but chromates and ammonium salts must first be 
removed. In presence of borates, mercurous salts 
produce a green coloration which cannot be con- 
fused with the black colour given by cyanides. 
The test with mercurous salts is useless in presence 
of sulphides, sulphites, or compounds which reduce 
the reagent. In such cases cyanides may be 
detected by warming gently some of the washed 
zinc precipitate with dilute sulphuric acid in a 
porcelain crucible covered with filter-paper moist- 
ened with ammonium sulphide solution, and after- 
wards testing the paper for thiocyanates by means 
of acid ferric chloride solution. — J, H. L. 

Tri-ammonium citrate. R. A. Hall. J. Amer. 

Chem. Soc., 1915, 37, 208—216. 
Tri-ammonium citrate, (NH 1 ),C,H s O J , is obtained 
quantitatively when dry ammonia is passed into 
a boiling absolute alcoholic solution of citric acid. 
It is stable, crystalline, very soluble in water, and 
alkaline towards rosolic acid. A solution of sp. gr. 
1-09 at 20° C. is recommended for use in phosphoric 
acid deter mina tions in place of “ neutral ” am- 
monium citrate solution. — J. R. 

Lead oxide ; Determination of peroxide in com- 
mercial . L. 8. Dean. Chem. News, 1916, 

ill, 2. 

The peroxide is decomposed with hydrochloric 
acid in presence of potassium iodide, using carbon 
tetrachloride or chloroform as indicator, the excess 
of potassium iodide being titrated with standard 
potassium iodate solution: 2PbO,= KIO, (cf. 
L. W. Andrews, J. Amer. Chem. Soc., 1903, S3, 
792). The method is as accurate as Bunsen’s 
method and possesses the advantages that small 
quantities of peroxide can be estimated in presence 
of organic matter, no special apparatus is needed, 
and larger amounts of substance, e.g., litharge, 
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■can be used, as fche whole of the oxide need not be 
dissolved.— R. G. P. 


side by side with the production in the United 
Kingdom in 1907 : — 


Bare earths ; The electrolysis of solutions of the . 

L. M. Dennis and B. J. Lemon. J. Ainer. Chem. 

Soc., 1915, 37, 131—137. 

The solutions were electrolysed in a glass cell, 
12 cm. in diam. and 13 cm. high, the cathode being 
a 3 cm. layer of mercury and the anode a platinum 
wire of 0-78 mm. diam. The surface of the cathode 
was kept clean by violent agitation with an air 
current. With an E.M.F. of 9 volts a fairly rapid 
precipitation of hydroxides occurred from a neutral 
solution of the nitrates of neodymium, praseo- 
dymium, lanthanum, and samarium containing 
50 grms. of the oxides per litre. Fractions of the 
hydroxides filtered off at intervals of 5 or 0 hours 
showed a gradual decline in atomic weight from 
140-9 to 138-9. This method when applied to a 
mixture of the nitrates of praseodymium and 
lanthanum resulted in a fairly rapid concentration 
of lanthanum in the solution ; and fractional 
electrolysis of a mixture of earths from xenotime 
effected a similar concentration of yttrium in the 
solution, while the first three fractions of pre- 
cipitate were rich in erbium. The process may in 
certain cases be preferable to fractional crystallisa- 
tion or precipitation. — J. R. 


Description. 


German 
Exports to 
United 
Kingdom 
(1912). 


Produced 
in the 
United 
Kingdom 
in 1907. 


Aluminous sulphates (including alums) . . 
Arsenious acid, arsenic acid, and arsenic 

compounds 

Bleaching materials 

Coal products not dyes : 

Carbonate of ammonia 

Aniline oil and aniline salts, etc 

Benzol, toluol, etc 

Carbolic acid (including phenol and 

cresol) 

Coal tar 

Naphthalene 

Mineral pitch 

Anthracene, creosote, and other tar 

oils 

Copper sulphate 

Potassium or sodium cyanide 

Soda compounds : 

Soda calcined, bleaching soda, etc, . . 

Bircarbonate 

Caustic soda, solid or liquid 

Soda, raw and crystallised 

Sulphate and bisulphate 

Chromate and bichromate 

Sulphuric acid 


£ 

83,900 

3,000 

44,600 

850 

51,800 

2,700 

8,300 
250 
1,900 ■ 


3.200 
400 

12,700 

250 \ 
3,400 
3,100 ■ 
150 
1,800/ 
31,600 

1.200 


£ 

216,000 

55.000 
527,00(1 

132,300* 

28,900* 

189.000 

216.000 

911.000 

45.000 

859.000 

712.000 
1.549,000 

‘562,200* 


3,300,000 


59,900* 

955,000 


Hydrogen and chlorine ; Interaction of . under 

the influence of the alpha particles. H. S. Taylor. 
J. Amer. Chem. Soc., 1915, 37, 24—38. 

The combination of hydrogen and chlorine under 
the influence of the o-particles from radium 
emanation is a reaction of the first order and is 
analogous to the corresponding photochemical 
reaction. — J. R. 

Heavy chemicals. Board of Trade Bulletin No. 87. 
The following statement shows for a recent year 
the value of the under-mentioned heavy chemicals 
exported from Germany, Austria-Hungary, and 
the United Kingdom, respectively, to all destina- 
tions : — 


Description. 

From 

Germany 

(1912). 

From 

Austria- 

Hungary 

(1913). 

From 

United 

Kingdom 

(1913). 

j 

£ 

£ 

£ 

Aluminous sulphates (includ- I 




ing alums) i 

390,400 

3,945 

77,400 

Arsenic and its oxides and 1 

compounds \ 

56,400 

— 

13,500 

Bleaching materials ; 

245,800 

11,900 

168,600 

-Coal products, not dyes : 

Carbonate of ammonia .... i 

5.800 

1.000 

132,300 

Aniline oil and aniline salts 1 

628,400 

130 

28,900 

Benzol, toluol, etc 

342,500 


302,800 

Carbolic acid (including 


phenol) 

194, 100 

8,250 

190,500 

Coal tar 

163,300 

3,850 

84.900 

Naphthalene 

44,300 

7,750 

37,700 

Pitch 

183,200 

78,600 

1,100,000 

Anthracene, creosote and 

other tar oils 

360,500 



592.400 

<!opper sulphate 

87,100 

4,100 

1,701,200 

Potassium or sodium cyanide 

472,000 

— 

562,200 

.Soda compounds : 

Soda ash 


319,900 

12,100 

563,300 

Sodium bicarbonate 

18,400 

175 

123,600 

Caustic soda 

125.700 

80 

723,700 

Sodium chromate and bi- 


chromate 

77,600 

100 

59,900 

Soda, raw ami crystallised 

6.000 

800 

45.300 

Sodium sulphate 

Sulphuric acia 

158,800 

3,785 

114,000 

186,400 

28,000 

62,700 

Total 

j 4,066,600 

I 164,565 

6,9*4,900 

1 


The following statement shows for the year 1912 
the value of the under-mentioned heavy chemicals 
exported to the United Kingdom from Germany 


Total £255,100 £10,407,300 


* Exports only. 

It is thus clear that in these particular lines 
British manufacturers have no need to fear 
German competition in the home market. 

Germany’s principal markets for alums are 
Switzerland, France, Netherlands, Belgium, United 
States, Sweden, Spain, Italy, and Argentina, and 
in those markets, with the exception of the United 
States and Argentina— ^ where the United Kingdom 
does a fair trade — Germany has hitherto held a very 
strong position, but there would appear to be 
openings for the sale of British-made alums iu 
all these countries. 

German exports of arsenic compounds are about 
four times those of the United Kingdom. The 
principal market for both countries is the United 
States, the larger share, however, falling to 
Germany. In Italy the United Kingdom does a 
somewhat larger trade than Germany, but else- 
where, porticularly in Scandinavia, France, Russia. 
Brazil, Uruguay, Dutch East Indies, and Argentina 
the German product has the larger sale. There 
should be possibilities of extending the sales of 
British-made arsenic compounds in several of 
these markets. British exports of bleaching 
powder to the principal Colonial and neutral 
markets are only slightly smaller than those of 
Germany. The principal market for both countries 
is the United States, tne advantage lying with the 
United Kingdom. In Denmark, British I n ^ ia ' 
China, and Brazil we hold strong positions, but 
elsewhere the bulk of the trade falls to Germany, 
though fair amounts are supplied by the L nu - 
Kingdom to the Netherlands and Russia. * 
United Kingdom has practically the whole or t-n 
export trade in carbonate of ammonia to t 
principal Colonial and neutral markets, thong 
there is a certain amount of German competm 
in Italy and Switzerland, and in the South Ame 
can markets. " v - , ; n 

Germany does the bulk of the export trade 
aniline oil and toluidine, and there appear to , 
openings for the British-made article in the t n 
States, Switzerland, Italy, Russia, Spain, Be*#, : 
Netherlands, Turkey, and Japan. T*ie buJ 
the benzol and toluol exported from both Germ . 
and the United Kingdom is sent to France. 
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present circumstances there would appear to be 
exceptional opportunities lor extending the sale 
0 f British-made benzol and toluol in that market. 
Openings also exist in the Belgian, Dutch, Italian, 
Swiss, Russian, Argentine, and United States 
markets, though the possibilities in these markets 
are much smaller. The exports of carbolic acid 
jrom Germany to the principal colonial and 
neutral markets are slightly larger in the aggregate 
than those of the United Kingdom. The distribu- 
tion, however, varies considerably. Thus the 
United Kingdom .supplies the bulk of the carbolic 
acid required in British India, Sweden, and 
Netherlands ; Germany, on the other hand, has 
hitherto taken the lead, in supplying the French, 
Swiss, Russian, and Japanese markets. In the 
United States market the United Kingdom and 
Germany up to the present have shared the market 
about equally. Valuable openings for the sale of 
carbolic acid would appear to exist in France, 
Italy, Switzerland, Russia, Japan, and the United 
States. The United Kingdom already holds the 
bulk of the coal tar trade with British India, British 
South and West Africa, and Australia, while 
Germany holds a long lead in the Belgian, French, 
and Russian markets, which at the moment offer 
considerable openings for the supply of British- 
made coal tar. Naphthalene is a small trade. 
The United Kingdom does the bulk of the business 
with British South Africa, Netherlands, and Italy. 
Germany takes the lead in Sweden, Denmark, 
Belgium, Switzerland, Russia, and Turkey, while 
the United Kingdom and Germany roughly 
divide the trade with France, China, and the United 
States fairly equally between them. There should 
be a number of small openings in., the markets 
mentioned. In some of the smaller markets, e.g., 
Netherlands, Switzerland, and Turkey, the larger 
portion of the piteh imported comes from Germany, 
but in the larger markets, although Germany does 
a fair trade, the United Kingdom holds a far 
stronger position than Germany. Tliis is par- 
ticularly the case in Belgium, France, Russia, and 
Egypt, Over 90% of the United Kingdom 
exports of tar oil, creosote, etc., are sent to the 
United States, where there is not very much com- 
petition from German tar oil. On the other hand 
Germany sent nearly one-half her total exports of 
tar oil to the Netherlands, Belgium, and France, to 
which markets British exports of tar oil are rela- 
tively small. Both the United Kingdom and 
Germany do a fair trade with Canada, Norway, 
Sweden, Italy, Russia, and Brazil, but m 
Switzerland and ltoumania the British product is 
unrepresented, the whole of the trade going to 
Germany, 

Germany has only a very small export trade in 
copper sulphate. Her two largest markets, 
Switzerland and Servia, are the only ones to which 
, United Kingdom does not export this sub- 
Germany 1ms a firm grip on the 
omtea States cyanide market, and also supplies 
.'l u ' if itities than the United Kingdom 
i Souths Africa, Mexico, Russia, Spain, 
whilst the Dutch East Indies, Swftzer- 
sum’r Belgium, and the Netherlands, were not 
kSi with any of this chemical by the United 
S'™ '1 1813. The United Kingdom exports 
calrioed* 8 - Sp^ater than the exports of “ soda 


German 


refined ; bleaching soda, etc,” from 


KimT<& ! Jut the markets supplied, by the United 


W aw 'IH.lte different frotn those supplied 
praclS* ay - though the United Kingdom 

British* t' controls the distant markets of Japan, 
Russia ^^Fsutina, Brazil, United States, 

W blast Indies, and Chile, Germany 

Wdftm ‘ttle competition from the United 
SwitSj-i 11 European markets, e.g., Belgium, 
Ihere i„ an „,' Sweden, Norway, and Denmark. 
“ ah' 0 room for extension -of the United 
trade with Netherlands and Italy, 


The United Kingdom exports considerably more 
sodium bicarbonate than Germany, though our 
present trade might be extended in the Swedish, 
Danish, Belgian, Dutch, Swiss, and Russian 
markets. More than 60% of Germany’s total 
exports of caustic soda in 1912 went to Switzerland, 
whereas m this market the United Kingdom was 
cpnte unrepresented as regards this commodity 
m 1913. In all other markets the United Kingdom 
export trade exceeds the German, except in the 
case of Belgium. The countries which offer the 
greatest scope for British enterprise in this trade 
m addition to Switzerland and Belgium, are Italy 
Roumania, Scandinavia, the Netherlands, and 
Russia. The greater part of the export trade of 
both Germany and the United Kingdom in 
sodium chromate and bichromate is with Western 
Europe (France, Netherlands, Switzerland, Bel- 

S um, and Spain). In all of these markets Germany 
is, so far, had the major portion of the trade, and 
it would seem that there is ample opportunity 
for British traders to increase their exports to 
these markets. The United States also was 
largely supplied with this chemical by Germany, 
and German trade to the value of £2,000 with 
British possessions might be secured by British 
exporters. Soda crystals is a small trade, and 
one in which the United Kingdom does more 
export 'trade than Germany. There arc, however, 
» f ew markets which might be captured from 
Germany in the present circumstances, viz., 
Switzerland, Russia, Prance, and Belgium, whilst 
extensions might be made in tile case of the 
Netherlands, Brazil, Chile, and the United States. 
There is a large market for sodium sulphate 
m Belgium and the Netherlands, the exports from 
Germany to these two countries being about 31 
tunes ad great as the exports from the United 
Kingdom. In the United States, Brazil, Italy, 
France, and Denmark, German exports are greater 
than British, whilst the United Kingdom sent 
none of this commodity to Switzerland, Roumania, 
Venezuela, and Mexico in 1913. The export trade 
m sulphuric acid to most of the neutral markets 
specified was almost entirely in German hands. 
In present circumstances an appreciable share of 
the trade might now be obtained bv British manu- 
facturers of sulphuric acid. 

^ Austria’s exports of heavy chemicals are insig-^ 
nificant compared with those of Germany and the 
United Kingdom. Her principal markets are 
Roumania (for chloride of lime, carbolic acid, 
naphthalene, calcined soda, and sulphuric acid) ; 
Russia (for coal tar and pitch) ; Italy (for coal 
tar pitch) ; Servia (for coal tar and pitch, copper 
sulphate, and calcined soda) ; and Bulgaria (for 
carbolic acid and naphthalene). 


The ternary system, CaO-Al,0,-SiO t . Rankin and 
Wright. See IS. 

Use oj titanous chloride in quantitative analysis. 
Monnier. See XXIII. 

.Patents, 

Bicarbonate oj soda ; Production oj . C. 

White, London. Eng. Pat. 21,546, Sept. 24, 19JL3. 
A solution of magnesium bicarbonate and 
chloride is treated with sodium chloride and carbon 
dioxide, under such conditions that the liquor 
remains approximately saturated with magnesium 
chloride. For example, magnesium oxide, 
hydroxide, or carbonate, mixed with water, is 
treated with carbon dioxide under pressure, the 
solution is saturated with magnesium chloride, a 
concentrated solution of sodium chloride added, 
and carbon dioxide again introduced under pres- 
sure ; the precipitated sodium bicarbonate is then 
separated and the residual solution treated with 
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magnesium oxide, etc., to prepare a further 
quantity of magnesium bicarbonate solution, and 
so on. — F. Sodn. 

.Salt; Apparatus for the manufacture of . 

j. W. Stubbs and J. Hollins, Middlewieh. 
Eng. Pat. 28,469, Dec. 10, 1913. 

A brine evaporating vessel having vertical evapora- 
ting tubes is constructed with external circulating 
downcomers from the upper to the lower chamber, 
these downcomers having a long flat cross-section 
which decreases from the top downwards, so as to 
present a large cooling surface and also secure an 
effectual precipitation of salt in the bottom of the 
lower chamber. A firebrick casing, communi- 
cating with a furnace, surrounds the evaporating 
tubes, a central passage between the tubes serving 
for cleaning purposes, and each tube-plate is 
protected from the heat by an adjacent loosely 
fitting false tube-plate. Vessels are arranged in 
series with communicating flues, and a by-pass 
flue, with dampers, allows any vessel to be cut out 
from the system. — F. Sodn. 

Salt: Production of cooking from rock salt. 

L. W. Damman. Ger. Pat. 276,344, Sept. 20, 
1913. 

Finely ground rock salt is introduced into a 
bolting null in which it is moistened with a water 
spray. The treated salt contains 97% NaCl, is 
more crystalline than the original material, and 
does not cake on keeping. — A. S. 

Alkaline [ potassium ] compounds land cement ] from 
alkali-bearing rocks [especially felspar] or iceather- 

ing products ; Method of producing soluble . 

r. Hadmann, Godegard, Sweden. Eng. Pat. 
12,136, May 16, 1914. 

An intimate mixture of alkali-bearing rock or 
weathering product and gypsum, to which lime- 
stone may be added, is heated below fusion point 
.and the resulting mass treated, e.y., by washing, 
to recover soluble alkali compounds. A suitable 
mixture contains 0-25 — 1 part by weight of 
gypsum to 1 part of felspar, to which up to 3 parts 
of limestone may be added ; it should be pul- 
verised to the “ fineness of cement ” and heated 
preferably to 1000° — 1250° C. The residue, with 
or without limestone, may be burned to cement. 

— F. Sodn. 


Potash salts; Apparatus for treating, especially 

dissolving, salts such as crude R. Fleischer. 

Ger. Pat, 276,070, Oct. 1, 1913. 

In a continuous apparatus for dissolving salts, 
the helical agitating blades are made with an 
arched cross-section, so that, they act. also as 
scoops for lifting the material and delivering it 
again into the liquid. The blades may be pro- 
vided with transverse strengthening bars, which 
serve also to diminish the rate of flow of the 
material through the apparatus. — A. S. 

Potassium and sodium salts from ashes of algae. 

C. Klingbiel. Ger. Pat, 277,109, Oct. 5, 1913. 
ThE solution obtained by lixiviating the ashes is 
treated with excess of phosphoric acid, and after 
the thiosulphates are decomposed, it is rendered 
neutral to methyl orange by addition of alkali, and 
treated in the usual way to separate potassium 
and sodium salts. The double sulphate of 
potassium and sodium is not formed, and the 
separation of the alkali salts by crystallisation 
can be carried further than has been possible 
hitherto, so that a final mother liquor of relatively 
small volume and rich in iodine is obtained, from 
which iodine can be recovered by treatment with 
ehlerine; — A. S. 


Nitrogen compounds ; Electrochemical process for 

producing . J. W. Wood, Moulton, 

U.S. Pat. 1,118.993, Dec. 1, 1914. Date of 
appl., Feb. 11, 1913. 

Soil containing alkali and/or alkaline-earth 
compounds is maintained in a moist state and sub- 
jected to an electric current, whilst air is being forced 
through the material, preferably from below. 

— F. Sodn. 

Bisulphite liquor [for paper making] ; Apparatus 

for making , using pyrites. V. Drewsen, 

New York, U.S. Pat. 1,119,004, Dec. 1, 1914 
Date of appl., Oct. 11, 1910. 

Weak sulphurous gases from a burner pass 
successively through a scrubber, having a con- 
tinuous closed water circulation, and a gas cooler. 
A portion of the gases from the cooler then passes 
through a system of absorption towers, in which 
sulphur dioxide is absorbed by the circulation 
of an aqueous sulphurous liquor and finally of alkali 
liquor; at one point of this system sulphurous 
gases from the aqueous absorbent are recovered 
in concentrated form by operation of a heating 
device receiving heat from the hot gases. A 
system of tanks for making bisulphite, each having 
means for spraying the bisulphite or lime liquor 
therein, receives the concentrated sulphurous 
gases and another portion of the weak gases from 
the cooler, gases and liquor passing in opposite 
directions in the system. — P. Sodn. 

Hydrous alkali-metal silicate and method of pro- 
ducing it. E. A. Paterson, North Tonawanda, 
N.Y. U.S. Pat. 1,119,720, Dec. 1, 1914. 
Date of appl., June 20, 1914. 

A dry, amorphous alkali silicate containing a 
large proportion of silica, relatively little alkali, 
and less than 19%, of combined water, is obtained 
in a spongy condition by subjecting a powdered 
alkali silicate, rich in silica, to a hydrating treat- 
ment, preferably by moistening with- a solution 
of the same silicate and confining under low steam 
pressure, until sufficiently hydrated to be readily 
soluble in cold water. — F. Sodn. 

Colloidal solutions ol metals ; Manufacture of 
stable — — . B. Schwerin, Assignor to Elektro- 
Osmose A.-G. (Graf Schwerin-Ges.), Frankfort- 
on-the-Maine, Germany. U.S. Pat. 1,119,647, 
Dec. 1, 1914. Date of appl., April 18, 1014. 

A metallic salt in solution is mixed 'with silicic 
acid and reduced, preferably with hydrazine 
hydrate. — F. Sodn. 
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Lamps; Translucent marble for •Yetis’ 

Elektrotechn. Zeits. J. Gas lighting, 1914, 1* • 
662. 

Marble treated by H. W. Engel’s process (this J-> 
1914, 87) was tested in regard to its P owe [ “ 
diffusion and its transparency to visible, „ u * 
violet, and infra-red rays. Samples o- 0 A 
thick were compared with ojialine and with gro 
glass. Phptometric measurements showed- , 
67 % of the illumination passed through the gey , 
_i.._ 000 , V 19 and !*/» 


The marble screens were illumkiaG.- ve 

to the edges, and compared wrth opalme f! , 
the impression of pure white. They also ^ 
mitted more of the red and blue, hut ab ^ 
green-yellow, thus giving a jp-.m 

Measurements of the radiating intensiti 
the vertical up to 90° showed that, m spiw 
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„ r( . a t transparency, the marble was not inferior 
to opaline glass in dispersion. The treated marble 
was equally transparent to the visible and the 
ultra-violet rays, but absorbed the infra-red 
ravs to an extent hitherto unknown. — W. C. H. 

Fireclay goods, and their use in gas works. T. 
Holgate. J. Gas Lighting. 1914, 128, 292 — 294, 
863—304, 480—481, 538—537, 599—000, 001. 

A review of the report of the Refractory Materials 
Committee of the Institution of Gas Engineers 
(see this J., 1914, 682). In regard to the effect 
of pressure on the melting point, results obtained 
with both English and American fireclays show 
that over a range from atmospheric up to 125 lb. 
per sq. in. additional pressure, the depression 
of the melting point is about 2-5° to 4" C. per lb. 
pressure. The depressions vary- with different 
clays and do not seem to follow the normal melting 
points. Thus “ a typical china clay of first-class 
quality.’-’ normally melting at 1770° C., melted at 
1410 s C. under a load of 112 lb. per sq. in., whereas 
another clay melted under corresponding condi- 
tions at 1750 ' C. and 1580° C. respectively, and its 
melting point was lowered by pressure less than 
that of any other mentioned. (See also Bleininger 
and Brown, this J., 1910, 1309 ; 1011, 1387.) 
From such data it seems possible to select material 
suitable for, say, gas-producers which would 
nol stand the strain in retort settings. To ensure 
accuracy in tests of this kind, the importance of 
uniformity of treatment of the specimens and of 
the methods of heating is emphasised. Modem 
petrology has shown the important part played 
by hydrogen in the formation of minerals from a 
rock magma, and the author suggests that at the 
high temperatures at which fireclays are burned, 
it may also influence the nature of the finished 
product, and he illustrates the importance of the 
amount of combined water by reference to some 
recent work on fireclays of the Glenboig district. 
In the Report stress is laid on the necessity of 
keeping fuel ash, often highly ferruginous, from 
contact with brickwork. The injurious effects 
of iron oxides on firebrick increase in the order 
Fe,0„ Fe,0 ( , FeO, consequently reduction of 
ferric oxide by furnace gases must be prevented. 
Magnetic iron compounds can now be removed 
from days on the large scale by the use of 
magnets (see this J., 1914, 257), but many iron 
compounds are only feebly magnetic. Pyrites 
can be removed if converted into oxide by roasting. 
The electro-osmosis process of purifying clay is also 
referred to (this J., 1914, 257). The magnetic 
properties of clay wares are due to magnetite 
and also to magnetic ferruginous silicates, and 
wares with speckled bodies, flashed surfaces, or 
black cores are always more magnetic than those 
free from such defects (see this J., 1913, 827). 

— W. C. H. 

tine ding [of polteru materials ] ; Fineness of . 

1. Turner and A. Heath. Trans. Eng. Ceram, 
boo.. 1913—1914, 18, 114—128. 

Pottery materials, whether pan or cylinder 
ground, generally pass a 130’s lawn. Seventeen 
samples of commercial ground flint and stone were 
supped with water, and sifted through 120’s, 
100’s, 180's, 200’s, and 250’s lawns; the 
T^mue on the lawns ranged from 0-38 to 
of a ,® uc h variations may affect the properties 
rJJ. body. Thus plasticity is reduced bv coarse 
Pwicles. and generally speaking contraction 
anes inversely, and porosity and crazing directly, 
of tv i Slze °* Particles. Elutriated fractions 
0 .( 11 ™ and stone, comprising particles up to 
' in size, were further graded by being 
m "fater and allowed to settle for several 
It was found that the finest fraction 
cone 2, whereas the coarsest was still 


solid at cone 9. Similarly on firing, the finest con- 
tracted much more than the other fractions, and 
also “ dunted.” — W. C. H. 

sJ 1 

Leadless [ pottery ] glazes ; Notes on some — — . 
J. A. Audley. Trans. Eng. Ceram. Soc„ 1913 — 
1914, 13, 138—141. 

The following formute of Seger’s were tried for 
covering fireclay with an opaque white glaze: — 
0-6 (KiO.NajOJ.O^CaO, 0 8 A1,0„ 58iO s , 1B,0,; 
0-3 K,G, 0-7 CaO, 01 Al,O a , 2-5 SiO s , 0‘65 B,0,; 
0-3 K.O, 0-7 CaO, 01 AljO,, 4 SiO., 1 B s O, ; 
O-SKjO.OTCaO.O SAljOs^SiOj.lBjOj. ' The mix- 
tures were fritted, ground, applied as a thick 
paste to unfired fireclay discs, and fired 
in a muffle. All gave ’ a firmly adhering 
white enamel, the two last being very brilliant. 
Apparently the enamels are only produced within 
a limited range of temperature, for at an increased 
temperature transparent glazes were produced. 
When silica was substituted for the boric acid 
the materials were not vitrified completely. 
The enamels seemed equally satisfactory for either 
Stourbridge clay or local (Staffordshire) marl 
bodies, and most of the trial pieces could be 
dropped while red hot into cold water without 
the enamel crazing or cracking. — W. C. H. 

The ternary system, CaO-Al t O,-SiO t . Rankin 
and Wright. See IX. 


IX. - BUILDING MATERIALS. 

[Portland cement clinker.] The ternary system , 

CaO At, O, -SiO,. G. A. Rankin and F. E. 

Wright. Amer. J. Sci., 1915, 39, 1 — 79. 
Following previous investigations in the U.S. 
Geophysical Laboratory (see this J., 1907, 95 ; 
1909, 1124 ; 1911, 543), the authors studied all 
the compounds, both binary and ternary, which 
are found in dry fused mixtures of CaO, Al,O s , and 
SiO s , with regard to melting points, dissociation 
temperatures, invariant points, location of eutec- 
tics, boundary curves of monovariant systems, and 
fields of stability of divariant systems. The data 
obtained are used to discuss the nature and con- 
stitution of Portland cement clinker and the 
formation of certain natural minerals from the 
magma. Of the three components, the respective 
melting-points of pure lime and alumina (artificial 
corundum) are given as 2570° and 2050° C. 
(Kanolt) ; while the melting-point of silica is said 
to be variable according to the progress of its inver- 
sion, viz., n quartz — £ quartz — 8 a tridymite — 8 crys- 
tobalite and a tridymite— 0i tridymite— 8, tridymite 
— a crystobalite — 3 crystobalite. Metastable quartz 
melts at about 1470° C. and crystobalite at 1625° or 
higher. In the binary system CaO-SiO , four distinct 
compounds exist, viz., CaO,SiO| ; 3CaO,2SiOg ; 
2CaO,SiO„ and 3CaO,SiO„ most of which appear in 
more than one crystalline form. CaO,SiO* in the 
fl-CaO form is the mineral wollastonite, and, in the 
a-CaO form, pseudowollastonite, which has not been 
found in nature but only in artificial slags. In the 
binary system, Al t O,-SiO„ only one compound, 
sillimanite. appears ; it forms eutectics both with. 
Al.O, and SR),. The CaO-ALO, system con- 
tains four distinct compounds: 3CaO,Al,O t ; 
6CaO,3Al t O, ; CaO,Al t O„ and 3CaO,5Al,O s , most, 
of which are dimorphous. Investigation of the 
ternary system, OaO-AljOj-SiOj, which necessi- 
tated 7000 experiments, with subsequent optical 
examination, showed that there are three new 
crystalline phases not found in the binary series ; 
that there are 14 fields of stability, 30 boundary 
curves, and 21 quintuple points. Two of the new 
compounds, CaO , A1 jO j,2SiO * (artificial anorthite) 
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and 2CaO,Al,0„SiO„ are stable in contact with 
the fused material ; the other, 3Ca0,Al,0„Si0„ 
is not. The fields of stability for 14 compounds, 
including the original components, are described ; 
and also the boundary curves and quintuple points, 
with concentration-temperature models and dia- 
grams, and a final table of all the results. From 
these data and the theory of crystallisation it is 
possible to predict which substances will separate 
out from any slowly cooling solution containing 
only CaO,Al,O s , and SiO,, the order in which they 
separate, and the corresponding temperatures. 
Although the diagram exhibiting the final products 
of crystallisation presupposes the continuous 
attainment of equilibrium, yet it is possible to 
predict with considerable certainty the final pro- 
duct even when the reaction has not proceeded to 
completion. This occurs with Portland cement 
clinker, which would be essentially a mixture of 
3CaO,8iO. ; 2CaO,SiO i ; SCaO.Al.O,, with some 
5CaO,Al,O s and possibly free CaO ; a conclusion 
which has been confirmed by the work of the U.S. 
Bureau of Standards on commercial clinkers 
(see Bates, this J., 1914, 81). — H. H. S. 

Cement. Board of Trade Bulletin No. 71. 

The value of cement exported from Germany. 
Austria-Hungary, and the United Kingdom, 
respectively, to all destinations was as follows : — 
From Germany (1912) : Portland cement, Roman 
cement, and hydraulic cements (tufa, trass, puzzo- 
lana, and puzzolana-sand, etc.), £1,723,900. From 
Austria-Hungary (1913) : Portland cement, Roman 
cement, and other artificial cement, £215,900. 
From the United Kingdom (1913) : Cement for 
building and engineering purposes, £1,273,100. 
In 1912 the value of Germany’s exports of cement 
to the United Kingdom were valued at only 
£28,000, while no cement was exported from 
Austria-Hungary to this country. 

The principal destinations to which German 
cement was exported, and the value of such 
exports in each case, were as follows : — Brazil, 
£281,300; Netherlands, £249,700 ; Chile. £142,300 ; 
Australia, £133,800 ; Russia, £111,700 ; France, 
£56,800 ; Dutch East Indies, £55,700 ; Turkey, 
£50,900 ; Philippines, £40,300 ; Uruguay, £29,800 ; 
and Belgium, £28,900 ; while a fair trade was 
done with the United States, Portuguese East 
Africa, and India. Austrian exports of cement 
in 1913 included : Bulgaria, £10,600 ; Russia, 
£18,950; Turkey, £13,425; Tripoli, £11,920; 
Argentina, £18,400 ; and Brazil, £12,800. 

About one-half of our aggregate exports of 
cement goes to India, Ceylon, British Africa, and 
Australia, while one-third goes to -Argentina and 
Brazil. The balance is spread over a number of 
small markets, of which the more important in 
1913 were Spain, Egypt, Chile, and Uruguay. 

Producing soluble alkali compounds [and cement ] 

from alkali-bearing rocks. Eng. Pat. 12,136. 
See VII. 


X. — METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Steel ; Microscopic examination oj . B. 

Strauss. Verein deutscher Chemiker, June 6, 
1914. Z. angew. Chem., 1914, 27, 033 — 045. 

A BESUMt of our knowledge of the micro-structure 
of carbon-, nickel-, and chromium-steels is given, 
together with photomicrographs, some in natural 
colours. Hitherto only the pearlitic chrome- 
nickel-steels have been used industrially, but 
recent woTk in the research laboratory of Krupp’s 
has resulted in the production of high-percentage 


chrome-nickel-steels of martensitic and austenitic 
structure, -ffhese have good mechanical pro- 
perties and are very resistant to corrosion and 
to the action of acids. Instances are cited where 
microscopic examination has revealed the cause 
of failure of boiler tubes, axles, and tyres of 
railway wagon wheels. In electrically welded 
steel joints up to 012% N has been detected, 
and in joints made with the oxy-acctylene flame 
up to 0 02 % N. When ammonia or nitrogen is 
led through molten iron, the metal only fixes 
0 03 — 0 04% N, but by the action of ammonia on 
solid iron, up to 11-1% N (corresponding to 
Fe 4 N,) may be combined : fixation of nitrogen 
commences at about 300° C., and is most vigorous 
at 600“ — 800“ C., diminishing again above 800 C. 
The micro-structure of nitrogenised iron is 
described and illustrated, and, in agreement with 
Le Chatelier (Rev. -M it , 1905, 506), the lines 
considered by Hanaman (Dissertation, Berlin, 
1913, 30) to be due to needles of iron nitride, are 
regarded as analogous to Neumann lines and due 
to deformation, which is facilitated by the brittle- 
ness conferred on the ferrite grains by their 
nitrogen content. Bars of mild steel, 12-5 mm. 
diam., containing C 0-07, Si 0-05, Mn 0-30, P 0-021, 
S 0 014, Cu 0 06, and N 0-004%, were nitrogenised 
to different degrees, then the outermost layer 
was removed, and the mechanical properties of 
the bars (12 mm. diam.) determined. The results 
were : — 


Heated at 700° C. in : 

N. 

Elastic 

limit. 

Tensile 

strength. 

Elonga- 

tion. 

Con- 

traction. 



X 

kilos, per 
sq. mm. 

kilos, per 
mi. mm. 

% 

j 0.' ' 

Ammonia, 

24 hours 

010 

32-7 

41-6 

24-2 

75 

48 „ 

Oil 

327 

411 

21*8 



72 „ 

016 

350 

42-8 

22-5 

71 


96 „ 

022 

34 0 

449 

21-8 

fifi 

Hydrogen, 

48 „ 

0 004 

301 

35 4 

31-8 

81 

Nitrogen, 

48 „ 

0 004 

28 4 

847 

31-5 

81 


The magnetic properties of iron are deteriorated 
by nitrogen : the permeability is diminished 
and the hysteresis and coercive force increased ; 
in the case of a mild steel containing about 4% Si, 
nitrogen caused a considerable increase in ihe 
hysteresis, without increasing the coercive force. 
If iron containing silicon or chromium be nitro- 
genised at about 800° C-, nitrides of these elements 
are formed, which, unlike iron nitride, are very 
stable.— A. S. 


Steel; Influence of titanium on the properties of — -■ 
F. A. J. Fitzgerald. Met. and Chem. Eng., 19h>, 
13, 28—29. 

In the production of 9000 tons of steel roils, from 
155 heats made under uniform conditions <'\cept 
as regards the presence or absence of added 
titanium, the proportion of heats yielding rails 
within the specification limits in regard to segrega- 
tion was 36 % when no titanium was used, and 43, 
84, and 100%, respectively, when the steel con- 
tained 0-053, 0077, and0-I0% Ti (see also Comstock, 
this J., 1915, 55— 57).— W. E. F. P. 

Iron ; The corrosion of and its application k> 

determine the relative strengths of acids. J- 
Ittend and C. W. Marshall. Chem. Soc. Trans., 
1914, 105, 2770—2782. 

Experiments were made to determine the 
relationship existing between the minunu 
quantity of alkali required to inhibit the com®* 
action of different salts, and the relative strengt 
of the acids and bases constituting the «“• 
Sodium and potassium carbonates and oo 
were used as inhibitors, and added m varj s 
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nuan tities to a definite amount oi a sodium salt, 
viz., the chloride, iodide, bromide, sulphate, 
nitrate, fluoride, acetate, sulphite; the results 
showed that when the salts are arranged in 
descending order of inhibiting carbonate con- 
centrations, not only are they in the order of 
decreasing electrical conductivity of their acids, 
but the relative quantities of carbonate solution 
bear a general relationship to the values found for 
the strengths of the acids by electrical conductivity 
and hydrolysis methods. Experiments were also 
made with some of the above salts to determine 
the concentration at which auto-inhibition just 
begins, but the results were not comparable with 
those obtained by the addition of inhibitors. The 
curves obtained by plotting the quantities of 
sodium carbonate required to inhibit corrosion 
in the presence of varying quantities of sodium 
salts, show a distinct resemblance to the specific 
conductivity curves of the free acids corresponding 
to the salts, obtained from the data published 
by Kohlrausch. — B. N. 


Silver ; The removal oj sulphur from . C. C. 

Bissett. Chem. Soe. Trans., 1914, 105, 

2829 — 2836 . 

Tub addition of copper to molten silver is of little 
use for the removal of sulphur, hut by adding 
a considerable excess of iron above the amount 
required to saturate the sulphur, the latter is 
removed as ferrous sulphide. The sulphur can 
also bn slowly removed by blowing dry air through 
the molten silver at about 1 000“ C. — B. N. 


Output of certain minerals and metals in the world. 
[Cd. 7732.] 

The Colonial and Foreign section (Part IV.) 
of the Mines and Quarries Report for tho year 
1912 contains a table showing the output of 
certain minerals and metals (contained in or 
obtained from ore raised) in the British Empire 
and in foreign countries during 1912, which may be 
summarised as follows : — 


for each material, the source, etc., of the informa- 
tion given. The curves relating to various 


I 



T.hS ra handolt and Borostein's 

and by Somerville (Fhys. Rev., Ji, 268) ; (6) from von 
{*“•*!*»• , artOmony: (a) from data of Northrop (J. Franklin 
n Xk ' ' I} l r °m figures of Horocmann and von 

(Tables Annuelles de Constant.*, 1, 258). Platinum : 
(a) from data in Landolt and Bomstein's Tables. Tungsten : (at 
Usurra (sec this J„ imp, (,05). Tantalum : <u) from 
Siemens figures. The (b) curves for platinum, tungsten, and 
Ym) are fr0m dita <Tables Am " , ' !l,es d® Constant.*, 


— - 

! United 
i Kingdom. 

1 

British Colonies, 
Dependencies, 

. and Possessions. 

Foreign 

1 Countries. 

Total for the 
World. 

‘ Coal 

Metric tons 




1,249,895,985 

Copper 



042,189 

276,592 

Fine gold 

Kilos. 

41 


712,483 

72,411,481 

bon . . , 


Lead 




872,998 

Petroleum 

” 



47,186,463 

Salt 

” 




• Pine silver . , 

^ Kilos. 

3^25 

1,552,804 


7,183,518 

Tin 


Zinc ... 





125,718 

— 

” 


1 




the quantities of metals included are those 
mch are considered obtainable from the ores 
■used in th e countries in question, and must not 
mS* r,l y , b « 184:611 88 » measure of the 
tatii ’? lca * industries of those countries. The 
t,u Ta * ue of the estimated output shown in the 


table 


™ a y be taken as representing about 


^,047,000,000. 


lo} metals and alloys] at 

M H‘S-' Comparisons of . C. He 

and Chem. Eng., 1915, 18, 23—28. 

c «rreLa2d d ^ t *’ conveniently grouped, 

°f and represented by 5 uniform 
and notes are upended; ~ 


metals and alloys are shown in the accompanying 
chart.— W. E. F. P. 


Mercury imports and exports ; British . Chem 

and Drug.. Jan. 30, 1915. 


■*- 

Imports. 

Bottles. 

Exports. 

Bottles. 

1906 



38,823 

27,712 

1908 



43.605 

22,348 

1910 



44,595 

24,748 

1911 




46,547 

31,438 

1912 



47,261 

32,240 

1913 



45,348 

20,815 

1014 



37.568 

22|075 


Note. — A bottle of mercury Is 751b. 
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Separation of tungsten from molybdenum. Marbaker. 
See XXIII. 


circuits being variable by varying the reluctance 
of the secondary magnet members. — B. N.. 


Patents. 

Iron ; Electrolytic production oj malleable or 

forgeable . E. P. K. Harbeck, Partille, 

Sweden. Eng. Pat. 1437, Jan. 19, 1914. 
Malleable iron of any desired thickness is 
obtained electrolytically by the use of a solution 
of ferrous silicofluoride or fluoride, free from other 
metals, as electrolyte. — B. N. 

Ferrophosphorus ; Manufacture of . D. I. 

Miller, Birmingham, Ala. U.S. Pat. 1.115,471, 
Oct, 27, 1914. Date of appl.. May 6, 1914. 
Suitable basic material (limestone) is mixed with 
natural phosphate rock and iron ore in the correct 
proportions to yield the proper ratio of acids to 
bases in the slag, and to liberate the required 
percentage of phosphorus, and the mixture is 
smelted with coke in a blast furnace. The process 
is applicable to natural phosphate rock too rich 
in silica to be used economically for the manu- 
facture of fertilisers. — T. ST. 

Solutions [ e.g . cyanide slimes] ; Apparatus for 

treating solid -bear big . L. C. Trent. Los 

Angeles, Cal., U.S.A. Eng. Pat. 24,413, Oct 28, 
1913. 

An apparatus for settling, decanting, and washing 
cyanide slimes and the like. The material is 
delivered from a launder into a short, depending, 
perforated cylinder situated centrally at the 
top of the vat. The cylinder is closed at its 
lower end by a conical deflector which distributes 
the material gently into the body of liquid in the 
vat. Near the bottom of the vat is a ring-pipe 
provided with holes in its under surface, and 
below this is a centrifugal agitator, the hollow 
radial arms of which are provided with nozzles. 
A pump withdraws fluid through the ring-pipe, 
and returns it through the nozzles of the agitator 
which thus revolves, and, by means of scrapers, 
forces the thickened mud towards outlets in the 
bottom of the vat. A by-pass between the with- 
„ drawal and return pipes, controlled by a valve, 
serves to regulate the flow of material. The vat 
is provided with try-cocks at different levels for 
testing the quality of the liquid. — T. St. 

{Ore] separators ; Magnetic . A. F. Jobke, 

Cleveland. Ohio, U.S.A. Eng. Pat. 26,364, 
Nov. 17, 1913. 

The field of the separator has a working gap 
divided into zones of different strengths, winch 
can be varied by varying the 41 reluctances” of the 
circuits corresponding to the several zones, without 
varying the length of the gaps which form the 
zones. For instance, the reluctances between 
adjacent members forming the zones mav be 
varied, or removable magnetic elements may be 
used. The variation may be provided in the 
members of one or both sides of the working gap 
and one or both opposing pole elements may be 
formed in sections spaced apart, opposing sections 
forming a zone of the gap, and tlie spacing pro- 
viding the circuit reluctance. Both poles may be 
built up of a member of minimum reluctance 
and a section formed of laminations of alternately 
high and low permeability for increasing the 
reluctance of the section. A number’ of fields 
may be formed by primary and secondary mag- 
netic structures, to cause each field to act as a 
working gap divided into zones of different 
strengths, adjacent zones being formed by spacing 
adjacent members of both primary and secondary 
stnictures to provide reluctance between members 
of similar polarity, the reluctance of the field 


Ores ; Treatment of . 0. C. Rudolph, London 

Eng. Pat. 29,156, Dec. 17, 1913. 
Complex sulphide ores containing Cu, Pb, Zn 
and Fe, with Ag and Au, are smelted, with the 
addition of fluxes if necessary, in an electric furnace 
to form a matte, which is then blown in a con- 
verter. The volatile matter driven off in both 
stages is passed through a wet condenser, where an 
acid solution of zinc sulphite and sulphate, with 
| lead sulphite and sulphate in suspension, is formed, 
j When the solution becomes sufficiently rich in 
j zinc salts, it is freed from the lead precipitate and 
j electrolysed, using perforated anodes. Two forms 
of condenser are described, both similar in principle, 
and each formed of a series of compartments* 
the first compartment is designed to retain solid 
matter suspended in the gases ; the second is 
composed of fire- and acid-proof brick chequer- 
work, down which water is caused to trickle; 
the remaining compartments are provided with 
! superposed rows of wooden baffle-rods, down 
which water trickles. The uncondensed and 
unabsorbed gases are finally drawn off to a 
chimney. — T. St. 

Sulphide ores and other metallic sulphides ; Proem 

of treating . K. Birkeland, Christiania, 

Norway. U.S. Pat. 1,121,606, Dec. 22, 1914. 
Date of appl., Jan. 23, 1913. 

The ores are treated with steam superheated by a 
flaming arc, the hydrogen produced being separated 
from the issuing gases, and passed in again with 
fresh quantities of steam. — O. E. M. 

Zinc-furnace. O. E. Ruhoff, Madison, W r is. U.S. 
Pat. 1,121,874, Dec. 22, 1914. Date of appl., 
March 26, 1914. 

An electric resistance furnace is provided with a 
considerable number of electrodes, distributed so 
as to ensure uniform heating of the charge, which 
itself constitutes the resistance. The zinc is con- 
densed in a relatively large number of clay con- 
densers, supplementary condensers with coal 
barriers being provided for blue powder. — 0. E. >b 


Distillation furnace for zinc and the like. H. 
Hantelmann. Ger. Pat. 276,292, March 28, 
1913. 

The furnace is mounted on horizontal hollow 
! trunnions and contains only a single muffle, which 
[ is heated by the Bone system of surface com- 
| bustion. The supply of gas and air is introduced 
' through the trunnions, and can be cut off • 
I merely by rotating the furnace, which, normally- 
is held stationary by an easily movable spring 
| device. Two such furnaces may be connected 
independently with a common supply of gas and 
! air. — A. 8. 


I Copper ; Hardening and welding C. Bittner, 

Stafford, Kans. U.S. Pat. 1,122,062, Dec. 22, 
1914. Date of appl., June 6, 1914.,, 

! Copper is heated to a cherry red, and successive 
portions of its surface are treated with spdiutij 
; “ hyposulphite ” and acetic acid, with or without 
i alum. The treatment may be repeated at a lower 
; temperature. — O. E. M. 


Aluminium alloy ; Hard . W. de TOr. J^ er * 

Pat. 277,121, May 28, 1913. Addition to her- 
Pat. 266,924. 
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about one-half* The portion of lead omitted may 
be replaced by a somewhat larger quantity of tin. 

—A. S. 


ykkel ; Process lor improving the mechanical and 

chemical resistance of Siemens und Halske 

A .-Or. tier. Pat. 277,242, March 4, 1913. 

Xickel is alloyed with tantalum. An alloy with 
30% Ta is non-magnei;ip, can he easily rolled, 
forged, and drawn, and is equal to steel in elasticity 
and tensile strength. ^ It is not attacked by boiling 
aqua regia or other acids, and is not oxidised when 
heated in the air, but may become brittle when 
very strongly heated. — A. S. 


Iron and steel ; Art of making . W. J. 

Mellersh-Jackson, London. From Billings Pro- 
cess Co.. Birmingham, Ala. U.S.A. Ene. Pat. 
21,048, Sept. 17, 1913. 

See 17.S. Pat. 1,073,587 of 1913; this J., 1913, 1017. 


XI.— ELECTRO-CHEMISTRY. 

Silver voltameter ; The inclusion of electrolyte by 

the deposit in the . T. W. Richards and 

F. 0. Anderegg. J. Amer. Chem. Soe.. 1915, 37, 
7-23. 

The amount of electrolyte included in the crystal- 
lised silver deposited in a silver voltameter varied 
with increasing surface and roughness of the 
cathode from 0 004 to 0 035% of the weight of the 
silver. Very pure silver remained after a brief 
ignition of the deposit at incipient redness, under 
which treatment the metal was not sensibly 
volatile. The experiments of the English, 
American, and German national bureaus upon 
this point and the results of other investigators in 
the field are adversely criticised. The correction 
is important in determinations of the values of the 
Farad, the standard Weston cell, electrochemical 
equivalents, and ratios of atomic weights. (See 
also this J., 1915, 91.)— J. R. 

Electrolysis of solutions of the rare earths. Dennis 
and Lemon. See VII. 

Electric resistivities [of metals and alloys] at high 
temperatures. Hering. See X. 

Patents. 

Electrical conductor. T. B. Allen and L. B. Coulter, 
Assignors to The Carborundum Co., 

Falls, N.Y. U.S. Pat. 1,121,801, Dec. 

Date of appl.. Sept. 24, 1913. 

The conductor consists of a porous base of silicon 
c f™6™pregnated with graphite, in a fine state 
°i subdivision, equal to that of colloidal graphite 
wtien freed from moisture. It is characterised by 
practically uniform conductivity and high resist- 
ance to electrical discharge, and is given a coating 
impervious to oxygen at high temperatures. 

— B. N. 

Eledrochmical process for producing nitrogen com- 
pounds. U.S. Pat. 1,118,993. See VII. 


Niagara 
2, 1914. 


XII.— FATS ; OHS; WAXES. 

f ; The esterase and lipase of 

‘J™ enzyme action. XII.) K. G. Fall 

37 , 217 — 930 11Ia ' J ' Amer ‘ Chem ' Soc " 1015 

ffataiug, after extracting the groum 
cave ... ,, c ' J ^‘Pt'c«3ed castor-beans with ether 
identical with those previous! 
"'hen e.f i ? somewhat different preparatioi 
Wutioee , acted - wifch water and different salim 
1904 f J- Amer. Chem. Soc., 1913, 35 

o 01 the material (esterase) activi 


towards ethyl butyrate and 33% of that (lipase) 
A° war i^ triace tin could be extracted 
w ith water. The activity of the preparation was 
unaffected by drying in vacuo over calcium chloride 
or phosphorus pentoxide ; the considerable 
decrease in activity noticed on heating to 100°— 
110 C. is attributed to chemical change. An 
esterase preparation, probably identical with 
glycerophosphate, was isolated by extraction 
with water, and a lipase preparation by extraction 
with 1'5-N sodium chloride solution. The relative 
proportions of the different forms of nitrogen in 
these two preparations and the original castor bean * 
preparation were essentially the same, and the 
preparations appear to possess a protein nature. 

— J. R. 

Oils from less known seeds and fruits. E. R. Bolton 
and E. M. Jesson, Analyst, 1915, 40, 3 — 9. 
Recent introduction of machinery for separating 
the kernels from very hard nuts has enabled several 
little- known oils to be put upon the market. 
(1) Balanites Maughamii , Sprague (Portuguese 
E. Africa) yielded an olive-green pulp oil (4*4%) 
with a pronounced odour of butyric acid, and a 
valuable kernel oil (45-5%), which as yet cannot 
be obtained as a commercial product owing to the 
difficulty of separating the sticky pulp. (2) The 
pale yellow, semi-solid oil of Calophyllum 
tomcniosum , Wight. (India) has an unpleasant 
odour. The kernel contains 70-3% and the whole 
fruit 50% of oil. (3) The kernels of Calophyllum 
inophyllum , L. (dhomba nuts) yielded 701% of a 
brownish-green oil. Although stated by Lew- 
kowitsch to be poisonous, this is used as an edible 
°*1 by the natives of India. (4) Melia azadirachta, 

L. {“ beni seeds,” S. America), yielded a clear oil 
(“ neem ” or “ margosa oil ”) containing much 
unsaponifiable matter, and having an odour of 
garlic. The kernel contained 43-6% and the 
whole fruit 14-8%. (5) Fevillca cordifolia , L. 

(Tropical America and W. Indies) yielded a solid 
fat (o7-6% of the kernels) with unpleasant odour 
and bitter taste. Its refractive index was excep- 
tionally high and it had good drying properties. 
(8) The seeds of Telfairiapedata, Hook (jiconganuts: 
Tropical Africa), yielded 60-9% of a pale yellow 
oil with little odour but bitter taste. Oil expressed 
from the whole fruit (35-9%) is said to contain 
toxic substances (Bontoux). (7) The seeds of 
Canarium luzonicum, Miguel (“ pili nuts,” Philip- 
pine Islands) contained 72-2% of a semi-solid fat 
with pleasant odour and taste. The kernels, 
which are used by the natives as substitutes for 
sweet almonds, are rich in proteins. (8) A semi- 
solid oil of pale yellow tint (macassar oil) was 
separated from the kernels of Schleichera trijugn, 
JVilld. (India), kno\vn locally as nitas beans. 
Its high Reichert-Meissl value would render its 
detection in butter difficult, but for a peculiar 
colour reaction on saponification. The kernels 
contained 71-9% of oil. (9) Sterculia feetida , L. 

(“ Java olives ”) : — The kernels (kaioem-pang 
beans or beligho seeds) yielded 52% of a viscous 
oil, which solidified when heated to 250° C.» and 
gave a pronounced reaction in Halphen’s cotton- 
seed-oil test. It would be suitable for salad oil. 
The pulp contained 6 -9 % of oil. ( 1 0 ) A nacardium 
occidentale L. (cashew nuts ; S. America, W. 
Indies) yielded 44-8% of a pale yellow oil, which 
is not often separated owing to the high price 
of the kernels. (11) Buchanonm lati folia, Roxb . 

(“ Peru palm kernels,” India and Burma) contains 
01 % of a pale oil (chironjii oil) of pleasant odour 
and taste. (12) A soft browish-green fat may be 
separated both from the seed (7-1 %) and the 
fibrous shell of (Enocarpus distiehus , Mart. (S, 
America). (13) Fruit termed Mar qua qua nuts 
(Portuguese E. Africa) of an unidentified plant 
yielded 20% of a dark golden-yellow, somewhat 
viscous oil. 
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[feb. 15, 19)5. 




1 

2 

1 

3 j 

4 | 

5 

6 ! 

1 

7 1 

) 

8 

t 

9 

1 

10 

ll ! 

12 “ 

I U 


Pulp 
oil. | 

Kern : 

1 Oil. ; 








Pulp 

i 

Kernel 

oil. 





M. pt., 0 C 

Solldif. pt., °C 

i _ 

—1® 

25 

i 

; 17 ! 

35 

34 

6 

29 

14 

20 

- 

— 6 

- 

18 

36 

i i 

Saponif. value 


191-5 

170-5 

1 

190-5 

(tur- 

bidity 

pt.) 

185-6 

; 192-9 

193-6 

197-0 

2270 


193-8 

193*7 

1 

198-7 

209-2 

1893 

Refractoraetcr (Zeiss 40°C) 

51*8° 

57“ 

72 7 

72-3 

541 

77-1 j 

54-5 

486 

50-6 

63-2 

59-8 

54-4 

493 

49-0 


Iodine value (Wijs) 

77-5 

100*6 

93-7 

88-5 

72-9 

52-4 

90-4 

57-1 

54-6 

66-3 

75-8 

79-5 

54-9 

550 


Free fatty acids % (as oleic)i 

79 0 

1-22 

3-4C | 

26-2 

315 

0-28 

0-31 

1-44 i 

7-93 

— 

1-0 

08 

4-45 

65*9 I 


Unsapon. matter % 

— 

0-88 

4"0 

1-2 

7-7 i 

— 

— 

— 1 

— 

— 

— - 

— 

— 

215 


Reichert-Meissl value 

— 

— j 

t - i 

— 

8-27 ] 

— 

— 

— 

16-0 

— 

— 

— 

— 

_ 


PolenRke value 

— 

1 - 1 

r - i 

1 — 

0-25 

— 

— 

— 

0-27 

— 

— 


■ 



Kirschner value 

i ^ 

i 

~ i 

j 

4-96 

— 

— 

— 

14-5 

— 

— 

— 

— 

— : 

- 




• 










—0. A. M. 


Action of fused potassium hydroxide on dihydroxy- 
stearic and dihydroxybchenic acids. Le Sueur 
and Withers. See XX. 

Use of hydrogenised fish oil in the manufacture of 
margarine. Klimont. and Mayer. See XIXa. 

Feeding stuffs ( oil calce). Board of Trade Bulletin. 

See XIXa. 

Patents. 

Fats and fatly emulsions and the like ; Process for 
cooling hot or molten — — . Naamlooze Ven- 
nootachap Ant. Jurgens' Vereenigde Fabrieken, 
Oes, Holland. Eng. Pat. 10,863, May 2, 1914. 
Under Int. Oonv., Feb. 20, 1914. 

The fat, etc., at a temperature a little above its 
m. pt., is taken up in an uniform layer on the 
periphery of a heated rotating cylinder, and is 
thence conveyed to the periphery of an adjacent 
cooling cylinder, wliich may rotate in the same 
direction but at a lower speed than the feeding 
cylinder. — C. A. M. 

ttnsaiuraied compounds [oils]; Process and 

apparatus for hydrogenating . H. K. Moore, 

Berlin, N.H. U.S. Pat, 1,121,860, Dec. 22, 
1014. Date of appl., Feb. 26, 1914. 

Separate streams or an intimate mixture of 
oil and hydrogen are passed continuously in the 
same direction through a finely-divided catalytic 
agent, which may be contained within a diaphragm 
rous to the oil and hydrogen, but impervious 
the catalyst. — 1', A. M. 


Soaps ; Process for improving the mashing properties 

of neutral and at the same time Increasing 

their keeping properties try admixture of hydro- 
carbons. C. Pleines, Qemlinde Zeist, Holland 
Eng. Pat. 29,122, Dee. 17, 1913. 

See Ft. Pat. 466,331 of 1913 ; this J., 1914, 603. 
Reference is directed, in pursuance of Sect. 7, 
Sub-sect. 4, of the Patents and Designs Act, 1907 
to Eng. Pats. 16,329 of 1887, 13,700 of 1889,’ 
13,853 of 1894, 10,406 of 1905, 7380 of 1906 
8982 of 1909, and 27,959 of 1912. 

XIU.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Painters’ colours and materials ( including varnish). 

Board of Trade Bulletin. 

The aggregate value of painters’ colours and 
materials (including varnish) exported to all 
destinations from Germany, ‘ Austria-Hungary, 
and the United Kingdom respectively in a recent 
year reached the following amounts : From 
Germany (1912), £3,162,000 ; from Austria- 

Hungary (1913), £210,500 ; from United Kingdom 
(1913), £3,286,300. While the United Kingdom 
is quite an important market lor these prgducta 
for both_ Germany and Austria-Hungary, the 
United Kingdom sends little to them in return. 

The principal descriptions of paints, etc., 
exported by Germany and Austria-Hungary in a 
recent year, so far as the particulars are available, 
were as follows : — 



[ Exported from 

Germany (1912). 

Exported from 
| Austria-Hungary (1913). 


To all 

Destinations. 

To Principal j 
Neutral 
Markets. ' 

To &U | 
Destinations J 

To Principal 
Neutral 
Markets- 


£ i 

£ 

£ 

£ 




J 141,400 

44,600 

White lead 

256^500 



Ultramarine ; lakes, etc., of ultramarine 




Bronze metal colours 



2,900 
} 15,800 


Natural and artificial iron oxide (including yellow ochre), roasted, ete 

Umber, sienna earth, and other unspecified mineral colours . 

Lithopone; Griffith s white 

72^500 
153,500 ! 

30,000 

92,500 

3,650 

Colours for colour printing on paper prepared from lamp-black or Frankfurt 
- black ‘ printing ink and Frankfurt black . . . 








(prepared 

blacks). 






Pure and mixed blues ; lakes, etc., of Prussian blue, chrome green, zinc green 
Chrome colours 

115,000 

i 75,000 

61,000 

(unspecified colours.} 

„ 0,100 6,170 




*t«. ' tutes- 
flakes, glasses, 

1 boxes.) 

Copper colours (except Schweinfurt green) and other unspecified pigments and 
lakes, dry or paste 



| bJaddwC 
j sheik, am 

Prepared colours not specified {ground with oil, oil varnish, glycerine etc ) • 
unprepared colours in small bags ' 



Varnishes and lacquers 

247J100 

140,000 

i 12.800 i 

! 9.6W_ 

Total 




ill 
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Ths particulars as to British exports to the more 
important Colonial and neutral markets in 1913 
were as follows : — 


— — 



Article Exported. 

To all 
Destinations 

To Principal 
Colonial 
! and Neutral 
| Markets 


£ 

20,100 

504,700 

54,900 

2,706,700 

£ 

7,500 ,v 
127,200 
21,700 
1,888,500 

White leal 

J5inc oxide 

I! ac numerated (including varnish) . . 

Total £. 

3,286,400 

2,044,900 


The following detailed particulars show for a 
recent year the value of varions descriptions of 
painters’ colours and materials (including varnish) 
exported from Germany and Austria-Hungary, 
respectively, to the principal markets : — 

(a) Exports from Germany (1912). Barytes .- — 
United Kingdom, £98,000 ; Canada, £3,000 ; 
France, £4,000 ; Russia, £20,000 ; Argentina, 
£4,000 ; United States, £17,000. Zinc White 
United Kingdom, £138,000 ; Canada, £15,000 ; 
Norway, £22,000 ; Sweden, £33,000 ; Denmark, 
£18,000 ; France, £25,000 ; Russia, £19,000 ; 
United States, £51,000. Zinc Grey : — United 
Kingdom, £32,000 ; Norway, £2,000 ; Sweden, 
£4,000. Red Lead -•—United Kingdom, £75,000 ; 
Canada, £5,000 ; British India, £14,000 ; Sweden, 
£7,000 ; Denmark, £0,000 ; France, £4,000 ; 
Portugal, £4,000 ; Italy, £2,000 ; Russia, £7,000 ; 
Dutch Bast Indies, £2,500 ; Brazil, £8,000 ; 
Argentina, £7,000; United States, £3,000. White 
Lead : — United Kingdom, £152,000 ; British 

India, £2,000 ; Sweden, £8,000 ; Denmark, 
£10,000 ; France, £5,000 ; Spain, £4,000 ; Portu- 
gal, £7,000 ; Russia, £0,000 ; Turkey, £5,000 ; 
Argentina, £17,000. Pure and Mixed Blues , 
Lakes, etc., of Prussian Blue, Chrome Green, Zinc 
Green : — United Kingdom, £20,000 ; British India, 
£5,000 ; Sweden, £4,000 ; Denmark, £3,000 ; 
Italy, £8,000 ; Russia, £11,000 ; China, £2,000 ; 
Japan, £4,OO0 ; Brazil, £3,000 ; United States, 
£8,000 ; Mexico, £1,000. Ultramarine, Lakes, etc,, 
»/ Ultramarine : — United Kingdom, £33,000 ; 
Spain, £14,000 ; Italy, £3,600 ; Japan, £5,500 ; 
United States, £5,000. Zinc Powder : — United 
Kingdom, £17,000 ; British South Africa, £3,000 ; 
Denmark, £2,000 ; China, £4,000 ; United States, 
£25,000 ; Mexico, £2,000. Lithopone : United 
Kingdom, £47,000 ; Canada, £5,000 ; Denmark, 
£3,000 ; Sweden, £4,000 ; France, £43,000 ; Italy, 
£4,000 ; United States, £9,000. Natural and 
Artificial Iron Oxide (including Yellow Ochre), 
rooek'd, etc . .- — United Kingdom, £4,000 ; Australia, 
£-,000 ; Sweden, £2,000 ; Denmark, £2,000 ; 
France, £8,000 ; Italy, £1,000 ; Russia, £5,000 ; 
Bmz'U^OOO; Argentina, £4,000 ; United States, 
t-,000. Umber, Sienna Earth, and other Unspecified 
Mineral Colours .'—United Kingdom, £18,000 ; 
Australia, £2,000 ; British India, £3,000 ; Sweden, 
£7,000 ; Denmark, £5,500 ; France, £8,000 ; Spain, 
clnne 5 * 7 - 000 5 Russia, £11,000 ; Egypt, 

£4,000 ; Brazil, £6,000; Argentina, £3,5W ; 
United States, £12,000. Bronze (Metal) Colours : — 
United Kingdom, - £38,000 ; Canada, £3,000 ; 
Oritish India, £2,000 ; France, £45,000 ; Spain, 
S’ ® ! Italy, £9,000 ; Russia, £40,000 ; China, 
£*,000 ; Japan, £3,000 ; Brazil, £3,000 ; Argen- 
una, £2,000; United States, £118,000. Chrome 
tfnen 8 •'—'United Kingdom, £23,000; Sweden, 
*5,000 ; Denmark, £3,000 ; France, £5,000 ; 
EjW: Russia, £4,000; - Japan, £2,000; 
aS* 1 ? States, £4,000. Copper Colours (except 
° Teen ) ott*r Unspecified Pigments 
M hakes, dry or paste .—United Kingdom, 


£39,000 ; British India, £2,000 ; Sweden, £7,000 ; 
France, £S,000 ; Italy, £10,000 ; Russia, £5,000 ; 
China, £1,500; Japan, £7,000; United States, 
£24,000. Colours for Colour-Printing on Paper, 
prepared from Lamp-Black or Frankfurt Blade, 
Printing Ink and Frankfurt Black .-—United 
Kingdom, £8,000 ; British India, £2,000 ; Norway, 
£5,000 ; Sweden, £8,000 ; Denmark, £6,000 ; 
France, £8,000 ; Spain, £7,000 ; Italy, £6,000 ; 
Russia, £5,000 ; Brazil, £4,000 ; Argentina, £8,000. 
Prepared Colours, not specified (ground with Oil, 
Oil V amish, Glycerine, etc. ) ; Unprepared Colours in. 
small bags : — United Kingdom, £17,000 ; Australia, 
£3,000 ; British India, £3,000 ; British West 
Africa, £3,500 ; Norway, £5,000 ; Sweden, £10,000 ; 
Denmark, £10,900 ; France, £8,000 ; Spain, 
£9,000 ; Italy, £19,000 : Roumania, £3,000 ; 
Russia, £8,000 ; Egypt, £1,000 ; China, £5,000 ; 
Japan, £6,000 ; Brazil, £15,000 ; Uruguay, £3,000 ; 
Argentina, £10,000 ; Chile, £5,000 ; United States, 
£13,000 ; Mexico, £3,000. Lac Varnish, Lacquers 
(not containing spirit) ; Asphalt, Varnish, Coach- 
maker’s Varnish, Japan Varnish : — United King- 
dom, £28,000 ; Norway, £8,000 ; Sweden, £11,000 ; 
Denmark, £20,000 ; France, £9,000 ; Spain, 
£5,000 ; Italy, £22,000 ; Russia, £7,000 ; Turkey, 
£3,000 ; China, £3,000 ; Brazil, £4,000 ; Argen- 
tina, £6,000; Chile, £2,000; United States, 
£12,000. 

(b) Principal Exports from Austria-Hungary 
(1913). Zinc White and Zinc Grey : — United 
Kingdom, £9,000 ; Canada, £1,400 ; Portugal, 
£1,300 ; Servia, £1,300 ; Roumania, £8,900 ; 
Russia in Europe, £12,200 ; United States, £7,600. 
Ultramarine : — Bulgaria, £1,500 ; Roumania, 
£2,900; Egypt, £1,600. Lithopone: — United 
Kingdom, £1,100 ; Sweden, £500 ; Italy, £2,250 ; 
Roumania, £050. Prepared Blacks .-—Servia, 
£1,000 ; Roumania, £3,000. Oil Varnish (without 
Addition of Resin, Turpentine, or Mineral Oil) : — 
United Kingdom, £15 ; Italy, £100 ; Servia, £150 ; 
Roumania, £1,000. Lac-vamish (with Resin, 
Turpentine, Mineral Oil, or Spirit ) : — United 
Kingdom, £150 ; Italy, £2,300 ; Greece, £800 ; 
Servia, £700 ; Bulgaria, £900 ; Roumania, £2,400 ; 
Russia in Europe, £100. 

( c ) Exports from United Kingdom. Barytes : — 
Canada, £300 ; Russia, £4,100 ; United States, 
£3,000. White Lead : — British India, £41,500 ; 
Sweden, £1,400 ; Denmark, £2,000 ; JVance, £100; 
Spain, £400; Portugal, £2,100; Russia, £22,600; 
Argentina, £50,100. Zinc Oxide : — British India, 
£6,800 ; Canada, £5,100 ; Norway, £100 ; Sweden, 
£700 ; France, £1,000 ; Spain, £500 ; Portugal, 
£100 ; Italy, £100 ; Dutch East Indies, £200 ; 
Brazil, £3,200 ; United States. £1,100. Unenu- 
merated : — British India, £339,900 ; British South 
Africa, £133,000 ; British West Africa, £25,700 ; 
Australia, £253,000 ; Canada, £115,000 ; Norway, 
£22,900; Sweden, £32,300; Denmark, £10,700; 
France, £136,100 ; Portugal, £24,000 ; Spain, 
£57,800 ; Italy, £59,500 ; Greece, £7,200 ; Bul- 

f aria, £600 ; Roumania, £7,400 ; Russia, £34,300 ; 

igypt, £30,400 ; Dutch East Indies, £17,000 ; 
China, £52,000; Japan, £80,600 ; Brazil, £116,700; 
Uruguay, £16,000 ; Argentina, £122,600 ; Chile, 
£64,000 ; United States, £89,800 ; Mexico, £9,800, 

Determination of peroxide in commercial lead oxide. 
Dean. See VII. 


Patents. 

Printing ink. M. Wolff, London. Eng. Pat. 
4419, Feb. 20, 1914. 

A cheap mineral base of kieseiguhr (25 to 35 parts), 
barytes, or the like, is ground to an impalpable 
powder in a mill with rosin oil (20 to 30 parts), 
petroleum (20 to 80 parts), vegetable or carbon 
black (10 to 15 parts), and aniline dyestuffs (3 to 
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8 parts), without the addition of glycerin, glucose, 
or linseed oil, and without the application of heat 
or pressure.—" C. A. M. 

Varnish [for fabrics ]. J. H. Hardcastlc and A. H. 
Taylor, London. Eng. Pat. 13,100, May 28, 
1914. 

A varnish for woven fabrics such as are used in 
the manufacture of aeroplanes, balloons, etc., 
consists of cellulose acetate, 1 to 2 ; acetone, 8 ; 
alcohol, 3 ; benzene, 3 ; chloroform, 1, and tri- 
chloroethylene, 4 parts. The varnish may be 
rendered more flexible by the addition of resor- 
cinol diacetate, 0*5 part. — W. I^S. 

Volatile and fusible products from wood ; Process of 

extracting . J. L. Dormon, New Orleans, 

La. U.S. Pat. 1,122,084, Dec. 22, 1914. Date 
of appl., Oct. 25, 1913. 

An inert gas (carbon dioxide) is circulated through 
a mass of the wood at a definite temperature (e.g . , 
the b. pt. of turpentine) until all substances 
volatile or fusible at that temperature have been 
separated and collected. The temperature of the 
gas may then be raised, and further extractions 
made in stages until all volatile and fusible con- 
stituents have been removed. — C. A. M. 


XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 

Rubber ; Committee on exportation of . Board 

of Trade, Jan. 22, 1915. 

The Board of Trade have appointed the Lord 
Balfour of Burleigh, K.T., the Rt. Hon. Russell 
Rea, M.P., and Mr. Henry Birchenough, C.M.G., 
to be a Committee to consider and advise on all 
questions relating to the export of rubber from 
the United Kingdom and from British Possessions. 
The Secretary to the Committee is Mr. J. K. 
Grebby, to whom all communications should be 
addressed at the Westminster Palace Hotel, 
London, S.W. 

Sulphur in rubber ; Determination of . R. 

Gaunt. Analyst, 1915, 40, 9—11. 

The rubber (0-2 to 0*3 grm.) is placed in a small 
tube of hard glass, closed at one end, which is intro- 
duced into the middle of a combustion tube (30 to 
35 cm.), drawn out at the rear end and connected 
with two small absorption flasks each containing 
25 c.c. of. 20 vol. hydrogen peroxide, whilst a loose 
plug of platinised asbestos is placed in front of the 
constriction. The part immediately below the 
mouth of the inner tube is gently heated, while a 
current of dry oxygen is drawn through the com- 
bustion tube, until the rubber no longer evolves 
gaseous products (which should bum at the mouth 
of the inner tube with a luminous but smokeless 
flame). Stronger heat is then applied until all 
carbon is burnt. The sulphur dioxide absorbed by 
the hydrogen peroxide is determined by titration 
or gravimetrically, a correction being "made for 
any sulphuric acid originally present in the per- 
oxide. In the case of rubber rich in mineral 
matter, sulphates in the ash are also determined. 
The results obtained as described in 90 mins, 
agree closely with those given by the method of 
Carius. — C. A. M. 


XV.— LEATHER; BONE; HORN; GLUE. 

Gan/ibier ; Note on the analysis of cube — — . H. G. 

Bennett. Collegium (London), 1915, 1, 13, 
For analytical purposes cube gambier should be 
treated as a dry material and not as an extract 


owing to the difficulty of filtration and to the 
amount of insoluble matter present. Better 
results are thus obtained, and the nltratioh is more 
rapid . Soaking over-night is unnecessary, and hot 
water is used from the commencement of the ex- 
traction, which takes only a short time. — F. C. T, 


XVL— SOILS ; FERTILISERS. 

Soil ; Partial sterilisation of by volatile and 

non-volatile antiseptics. W. Buddin. J. Aerie 
Sci., 1914, 0, 417—451. * 

Russell and other investigators have shown 
the general effects of partial sterilisation of soils 
by volatile antiseptics and heat (see this J. 
1913, 1136 ; 1914, 560), and the author now 
records the action of benzene, cyclohexane, 
hexane, aliphatic alcohols (methyl to amyl alcohol), 
ether, acetone, chloroform, formaldehyde, toluene^ 
phenol, cresol, quinone, quinol, pyridine, calcium 
sulphide, sulphur, sodium fluoride, and sodium 
chloride. The characteristic effects of true partial 
sterilisation were found to be produced by a large 
number t>f antiseptics, i.e.. the number of 
bacteria at first decreased and then increased 
largely, protozoa and nitrifying organisms were 
killed, an initial increase of ammonia content was 
followed by a considerable increase in ammonia 
formation, and no increase in dose caused any 
change in the results obtained once true partial 
sterilisation had been attained. The intensity 
of the effect decreased gradually from that of 
the powerful non-volatile substances, through 
cresol (M/b 0 dose) and formaldehyde, to the more 
volatile, and less potent, substances, respectively, 
until finally the action of merely spreading out 
the soil in a thin layer was reached. Volatile 
antiseptics, though effective in increasing the 
productive capacity of a soil under laboratory 
and pot culture conditions, are unsuitable for 
application on a large scale. — W. P. 8. 

Soil ; Increased nitrate content of a — : — when 
subjected to temporary drying in the laboratory . 
W. Buddin. J. Agric. Sci., 1914, 0, 452 — 455. 
Soil dried by spreading out in a thin layer fdr 24 
hours, then moistened, and submitted to incuba- 
tion, was found*to contain from two to three times 
more nitrate than another portion which had 
been kept moist before incubation. This increased 
amount of nitrate in the dried soil is not due to 
absorption of ammonia from the atmosphere, 
but to the formation of more nitrate from the 
residues in the soil, in spite of the fact that the 
numbers of bacteria are not increased. — W. P. 8. 

Soil ; Evaporation of loafer from . B. A. Keen. 

J. Agric. Sci., 1914, 0, 456—475. 

The evaporation of water from the “ sand ” and 
“silt’' fractions of soil, from china clav, and from 
ignited soil, can be explained by the known laws 
of evaporation and diffusion, but the evaporation 
of water from the soil itself is more complex, the 
relation between the soil and the soil water being 
of a different and closer nature than In the case of 
sand? The effect is not due to the soluble humus, 
but probably in part, if not mainly, to the colloidal 
properties of the clay fraction of the soil. The 
subject is also discussed from a mathematical 
point of view. — W. P. 8. 

Calcium carbonate; Protective action of— f or 
A. ckroococcum , against magnesium carbonate- 
C. B. Lipman and P. 8. Burgess. J. Agric. oct-r 
1914,0,484—498. 

The effects of calcium and magnesium carbonates 
on nitrogen fixation by A . ckroococcum 111 801 
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i i n solution were examined . Calcium carbonate 
'in 2% concentration in mannitol solution 
iP it,ircs acted solely as a stimulant, whilst the 
of more than 01% of magnesium 
"rtwnate had a decided toxic effect. In soil 
however, quantities of calcium carbonate 
over than 1-4% had a slight toxic action, 
i mairnesium carbonate was more toxic than 
n solution cultures, 01% being sufficient to 
hibit the fixation of nitrogen. Calcium carbonate 
Exercised a protective action in solution and soil 
"Stores f or A- chroococcum against the toxic 
iron erties of magnesium carbonate ; in the case 
the best ratio was found to be 1-5% CaC0 3 
io 0d % MgCOj. W. P. S. 

f ertilizers. Board of Trade Bulletin So. 50. 

The value of certain descriptions of fertilizers 
exclusive of potash compounds) exported from 
Germany, Austria-Hungary, and the United King- 
lom to "all destinations in a recent year was as 
follows; — From Germany (1912): — Basic slag, 
1>1 308.200 ; sulphate of ammonia, £702,800 ; 
mnerphosphates, £984,200 ; other manures, 
6315,200 ; total, £8,370,400. From Austria-Hun- 
,mra’"(1913) : — Basic slag, £5,200 ; sulphate of 
ammonia, £327,000 ; superphosphates, £0,200 ; 
law manures, £104,000; total, £445,400. From 
United Kingdom (1913) : — Basic slag, £202,000 ; 
sulphate of ammonia, £4,390,500 ; superphos- 
phates, £100.300 ; other manures, £926,700 ; total, 
b, 745.500. 

4s regards exports of basic slag, Germany 
holds an overwhelmingly strong position in the 
Netherlands, Italy, and Russia. In New Zealand 
we do the larger part of the trade, but German 
competition is strong in the smaller Colonial 
markets. In Norway, Sweden, and Denmark we 
have must of the trade. We have a good share 
of the trade in France, Spain, and Portugal, but 
our share might well be increased in the United 
States. 

Two-thirds of Germany’s exports of sulphate of 
ammonia go to the Netherlands and Belgium. 
German and Austrian competition is keen in the 
Italian market, but elsewhere, particularly in 
Ceylon, France, Portugal, Spain, Dutch East 
Indies, and the United States, the United Kingdom 
holds a very strong position. There would appear 
to he opportunities for extending our sales of 
sulphate of ammonia in the Netherlands, Belgium, 
Trance, Italy, the Dutch East Indies, and Brazil. 
In the chief markets, with the exception of New 
Zealand, the British Dominions take more super- 
phosphates from Germany than from the United 
Kingdom. In Spain, France, and Denmark we 
, do a lair trade, which might be increased, but 
elsewhere, particularly in the Russian and United 
States markets, the United Kindom is hardly 
represented. Most of the Austrian superphos- 
phates go to Russia. The United Kingdom holds 
the buik of the trade in other manures (bone 
■seal, animal blood, artificial guano, etc.), with 
trance, Portugal, United States, India, Ceylon, 
Jnd the British Dominions generally. Germany 
has the hulk of the trade in Sweden, Switzerland, 
Russia, and Hawaii, while German competition is 
ten in Netherlands, Belgium, and the Unit'd 
otMes. Austria-Hungary takes the bulk of the 
trade in Italy and Roumania, and competes 
successfully in Russia. 

Tri ammonium citrate. Hall. See VII. 

Compoeilton and analysis of lime-sulphur sprays. 

Ramsay. See XIXb. 

„ Patents. 

-wlroekmical process for producing nit 
r°ra pounds. U.S. Pat. 1,118,903. See VI 


Insecticides for agricultural ^and horticultural pur- 
poses. Eng. Pat. 12,802. See XIXB. 


xm— SUGARS ; STARCHES; GUMS. 

Cane sugar factory ; Chemical control in the , 

using boiling-house balances of both sucrose and 
total solids. H. Johnson. Report of Committee 
on Boiling-house Balances to the Hawaiian 
Sugar Planters’ Assoc. Intern. Sugar J., 1 915, 
17, 27—31. 

A balance-sheet Af the total solids (using the 
apparent dry substance), as suggested by Deerr 
(this J., 1913, 802), may serve as a useful check 
upon the customary sucrose balance-sheet. In 
constructing it, the debit side is represented by 
the solids (soluble and insoluble) entering in the 
raw juice and in the lime added for defecation ; 
while on the credit side appear the soluble and 
insoluble solids present in the sugars, the molasses, 
and the press-cake, together with the undeter- 
minable loss of solids occurring during manu- 
facture. The insoluble matter in the sugars, 
molasses, and juices may be ascertained periodically 
in average samples, and determinations made by 
members of the Committee have given the follow- 
ing results : Sugars, 0-1 ; molasses. O' 5 ; and 
mixed juice, 0-53%, which amounts are deducted 
from the value lor the total solids found by the 
Brix hydrometer in the case of the juices and 
molasses, and by desiccation in that of the sugars. 
Fur the construction of the sucrose balance, 
and the determination of the sucrose, it is recom- 
mended that the method already adopted by the 
Hawaiian Sugar Planters’ Association (Bull. 
No. 35 ; this J., 1911, 145) be retained until a 
more accurate one is devised. — J. P. O. 

Carbohydrates ; Determination of . IV. Pre- 

sence of free pentoses in plant extracts and the 
influence of other sugars on their determination. 
W. A. Davis and G. C. Sawyer. J. Agrie. Sci., 
1914, 8, 40(4—412. (See this J.. 1913, 1024 p 
1914, 657). 

Plant extracts contain substances which are 
soluble in 80% alcohol, are not precipitated by 
basic lead acetate, are not fermented by ordinary 
yeasts, and possess a certain reducing power 
after all other sugars have been fermented ; 
this reducing power (calculated as due to a mixture 
of arabinose and xylose) corresponds with a 
quantity of pentose practically identical with that 
calculated from the weight of phloroglucide 
obtained by subjecting the purified solution to the 
ordinary Krober-Tollens distillation process (this 
J., 1901, 396 ; 1902, 875). These facts can only 
be explained by assuming that free pentoses are 
present. To determine small amounts of pentose 
in the presence of large quantities of other 
sugars, the latter should be fermented before 
applying the distillation process, -since sucrose 
and certain hexoses yield small quantities of an 
insoluble phloroglucid’e. The pentose may, how- 
ever. be determined with a fair degree of accuracy 
by the ordinary distillation process or by the 
reducing power after fermentation. Leaves of 
various plants (mangolds, turnips, carrots, 
potatoes, etc.) were found to contain from 0 3 to 
1% of pentose, calculated on the dry material. 

/0 v — W. P. S. 

Maltose ; Hydrolysis of by hydrochloric acid 

under the Herzfeld conditions of inrersion. 
W. A. Davis. J. Agrie. Sci., 1914, 6, 413 — 416. 
The author and A. J. Daish have stated previously 
(this J., 1913, 1024) that maltose is hydrolysed 
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partially by hydrochloric acid, and, in reply to 
criticisms of this statement (Kluyver, Biochem. 
Suikerbepalingen, 1914, 223), results of experi- 
ments are now recorded showing that, using a 
1 % solution of maltose, about 2 % of the sugar 
is hydrolysed by treatment with hydrochloric acid 
under Herzfeld conditions. In determining 
sucrose in plant extracts, where maltose is likely 
to be present, the inversion should therefore be 
made by boiling with citric acid, which is without 
effect on the maltose (tor. cit.). — W. P. S. 


XVIII.— FERMENTATION' INDUSTRIES. 


Manganese ; N on-poisonous nature of 

[towards yeast]. T. Bokorny. Chem.-Zeit., 
1914, 38, 1290. 

Manganous salts, unlike those of the other heavy 
metals, are not toxic. The budding of yeast was 
found to proceed quite normally in nutrient 
liquids containing 1% of manganous sulphate, 
whereas it was completely arrested in presence 
of 1 % of ferrous sulphate. Yeast which had been 
steeped for 24 hours in a 1 % solution of manganous 
sulphate and then well washed, contained no 
manganese, but yeast which had been similarly 
treated with solutions of ferrous and cobalt salts 
could not be washed free from the respective 
metals. The innocuous character of manganous 
salts is attributed to the fact that, unlike the other 
heavy metals, manganese does not combine 
chemically with the protoplasm (see this J., 1915, 
44). — J. H. L. 


XIXa-FOODS. 


Cheese from “ healed ” milk ; Manufacture of . 

M. Benson. J. Board Agric., 1915, 21, 878 — 889. 
To obtain a typical Cheddar cheese from pasteurised 
milk, the pasteurising temperature should not be 
lugher than 190° F. (88° C.) when the milk is 
heated very rapidly, or 170° F. (77° C.) when the 
period of heating is from 15 to 30 mins. A blue- 
veined cheese of good quality was obtained when 
tbe milk was heated for about 15 mins , to 190° — 
200 F. (88° — 93° C.). Cheeses prepared from 
heated milk contained : water, 33*61 to 36-22 ; 
fat, 32-36 to 34*53 ; insoluble nitrogen (probably 
unaltered casein), 2-49 to 2-91%. In the case of 
ra, pi<J heating, the number of organisms 
Vino /-, v T a ? no ^ effectively reduced below 

(77 C.), but at this point the number was 
reduced to one-fiftieth of the total and at 180° F. 

C.) to one eighty-eighth, whilst at 200° F. 
(9d C.) practically all the organisms were 
destroyed. There was a much greater reduction 
when the milk was maintained at 150° F. (06° C.) 

tolTO 01 ^?^ CO^W pT Very IapMly 

Margarine; Use of hydrogenised fish oil in the 

manufacture of . J . Klimont and K. Mayer. 

Z. angew. Chem., 1914, 27, 645—648. 

J®? . ° bjectio ns against the use of hydro- 

genised fish oil in the manufacture of margarine 
are that the production of the crude fish oil is not 
under proper control, that the disagreeable odour 
may reappear wheu the hydrogenised oil is kept 
for a long tune, that the hydrogenised oil may 
quantities of nickel, and that it 

h31ilf 1 “ srh 2i P 01 ” 1 than an 7 of the fata 

hitherto used for foods and hence would probably 

easily digested. The authors were unable 
to detect nickel in samples of hydrogenised ofi 
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examined by them ; hence this test could not K. 
relied upon for the detection of hydrogenised 
fish oil in oleomargarine. The following teste* 
proposed : — 2 — 3 grms. of the sample is melted 
and dissolved in acetone to a total volume of 50 cc’ 
After standing for 12 hours at the ordinary te» 
perature, the crystals which separate ara filtered 
off, dried, and weighed. Oleomargarine vi,.u 
12—13% of crystals of m. pt. 45“-47“ C. 
case of artificial mixtures of oleomargarine with 
hydrogenised fish oil and rape oil, the portion 
crystallising from acetone was in all casts con 
siderably greater than 12—16%, which may hi 
taken as the limits for genuine oleomargarine 
It was possible by this test to detect 3-5 <y j 
hardened fish oil when this was added, together 
with 5*5% of rape oil, to oleomargarine. 

By repeated fractional crystallisation of oleo- 
margarine from acetone, an oil which became 
only semi-solid when cooled below 0”C. was 
obtained. This had an Iodine value (51-6) lower 
than that of triolein, a result which is in accord- 
ance with the view that oleomargarine consists 
largely of mixed glycerides of oleic and other 
fatty acids. — A. S. 

Feeding stuffs [oilcake, and bran). Board of Trad. 

Bulletin No. 76. 

The following statement shows, for a recent year 
the value of feeding stuffs (oilcake and bran) 
exported from Germany, Austria-Hungary, anil 
the United Kingdom, respectively, to all destin- 
ations : -From Germany (1912) Oilcakes, oil- 
cake meal, almond bran (dried and powdered 
residue of oil-extracted almonds), £1,702 000 • 
bran and rice waste, £132,350 ; total, £1,835,250.’ 
Front Austria-Hungary (1913) Linseed and other 
oilcakes and solid residues from the manufacture 
of oil (including almond bran), £407,755 ; bran and 
rice offals, £201,235 ; total, £608.990. From the 
Umtrd Kingdom (1913) Oilseed cakes of all 
sorts, £354,340 ; bran and other com and grain 
offals (including nee meal and dust), £1,256,450 ; 
total, £1,610,790. ' 

Each of the three countries exports a certain 
amount of these feeding stuffs to the other two. 
The extent of this trade in a recent year was as 
follows .—From Germany (1912) To United 
£392,050 ; to Austria-Hungary. 

tl40JoO. From Austria-Hungary (1913) To 
united Kingdom, £7,980 ; to. Germany, £573,300. 
o-^J/ nUed Kingdom (1913) To Germany, 
£/ 59,200 ; to Austna-Hungary, £400. 

'Kie bulk of the oilseed cake trade is concen- 
trated in^ Western European countries. The 
United Kingdom leads in the French, Russian, 
and United States markets, and does a fair trade 
with Denmark and the Netherlands ; but else* « 
where the trade is in German hands, with the 
exception of the Italian market, which is almost 
entirely supplied by Austria-Hungary. 

Presence of free pentoses in plant extracts and the 
influence of other sugars on their determination- 
Davis and Sawyer. See XVII* 

Hydrolysis of maltose by hydrochloric acid wider 
Herzfeld conditions of inversion. Davis. Sts 
XVII. 

Patents, 

Soya beans ; Treatment of and the production 

of a food preparation therefrom. 3. Friedman, 
London. Eng. Pat. 121, Jan. 2, 1914. 

To remove its unpleasant flavour, soya beau floof 
is heated to 120°— 300“ C. while being continuously 
agitated. Soya bean flour for tiread-nmkmi' 
for example, is heated at 158“ 0. for about to 
minutes. — W. P. 8. 
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if, a preparation ; Dried . js. jr. uarpen 

London. Eng. Pat. 1409, July 1, left! 


E. P. Carpenter, 


Separated milk is evaporated to a density ol 
16° (sp. gr. 1-121) and emulsified with an edible 
oil or fat, at a maximum temperature of 130 F. 
(55' C.). The evaporation is continued in a 
vacuum for 20 min. and the residue dried. The dry 
powder contains from 6 to 30% of fat. — J. H. J. 


MiVi ! Apparatus for drying . J. D. 

jlclntvre, New York. Assignor to W. de 
Shetley, Chicago, 111. U.S. Pat. 1,122,142, 
Dec. 22, 1914. Date of appl., Aug. 1, 1913. 
The vessel containing the milk has a slot in the 
bottom admitting hot air. An agitator within 
the vessel is worked at a high speed, e.g., by a 
friction drive, during the evaporation of the milk 
to a doughy consistence, and later, during the 
conversion of the doughy mass into a granular 
condition, at a lower speed by- a positive drive. 

— J. H. J. 


Foodstuffs, beverages, and the like ; Preservation of 

. J. Milburn, London. Eng. Pat. 9024, 

April 9, 1914. 

Foodstuffs, beverages, etc., are treated with 
from 0 05 to 0-1% of their weight of a mixture 
of salicylic, benzoic, and boric acids, sodium 
sulphite, and sodium sulphocarbolate ; borax 
or a borate may he used in place of the boric acid, 
and sulphurous acid or sodium bisulphite instead 
of sodium sulphite. — W. P. S. 


Desiccated milk ; Process of producing . A. A. 

Dunham, Bainbridge, N.Y., U.S.A. Eng. Pat, 
27,015, Nov. 24, 1913. Under Int. Conv., 
April 11, 1913. 

See TJ.S. Pat. 1,074,419 of 1913 ; this.T., 1913, 1027* 


Cooling hot or molten fats and fatty emulsions 
and the like. Eng. Pat, 19,863. See XII. 


XIXb— WATER PURIFICATION ; 
SANITATION. 

Silicic acid in natural miters ; Determination o 

1914; 27:‘51ul5lT nkIer ' Z - angew ' Chem; 

The method depends upon the yellow coloratioi 
produced by silicic acid with ammonium molybdah 
“ presence of hydrochloric acid : 100 c.c. of th< 
water, contained in a beaker, is t reated with 1 grm 
« powdered ammonium molybdate and 5 c.c. o 
i „jj hydrochloric acid, and in a second similai 
Aker, 105 c.c. of the water is treated witt 
paaffimm chromate solution (0-530 grm. K.CrO 
of n, U c,< lv un ^ yellow colour matches thai 
chinm.t . solution. The number of c.c. o 
Motion used, when multiplied by 10 
The J.nH < l uaQ tity of SiO, in mgrms. per litre 
the are f 3 h-ccurate as those obtained by 

tedious gravimetric process, — A. S. s 

Sulphurous acid in the atmosphere ; DetecHoi 
Bull u means of mercury salts. Deniges 
Chim A 0- ?^ ann ‘ Bordeaux, April, 1914. Ann 
T ' b " 11, Analyt., 1915, 80, 10— if. 

of a tpd is moistened with a solutior 

in 20 sulphate (6 grms. of mercuric oxidi 
KXj c of sulphuric acid of sp. gr. 1-84 anc 
In tho’^f and exposed to the atmosphere 
deposit ^ r t e36 . n ?, e , of. sulphurous acid a crystallim 
of stellar formation is produced on th( 


roa. ur a solution of mercuric acetate (5 grms. 
of mercuric acetate in 100 c.c. of water and 1 c.c. 
of glacial acetic acid) may be used, the crystals 
produced beu^ spherical masses. With mercurous 
nitrate (5 grans, of mercurous nitrate in a mixture 
of 5 c.c. of nitric acid of sp. gr. 1-39, and 50 c.c. 
of water) a, brownish deposit consisting of a mixture 
of metalhc mercury and mercurous sulphate, 
which only exceptionally is crystalline, is obtained. 

— C. A. M. 


kLime sulphur sprays ; Composition and analysis of 

476^483* A ’ Ramsay< J * A ^ ric ‘ ScL » 1914 > 

Ijme-sulpbuk solution contains calcium disulphide 
m addition to the compounds mentioned previously 
(this J., 1914, 662). The solution may be analysed 
as follows : 50 c.c. of the concentrated lime- 
sulphur solution is diluted to 250 c.c. ; 25 c c 
of this solution is titrated with A 7 / 10 iodine 
solution until the yellow colour is discharged, 
and the titration is continued until a faint yellow 
coloration is obtained. The second titration gives 
™ e quantity of thiosulphate present. The 
titrated solution is filtered, the filtrate is slightly 
acidified with hydrochloric acid, barium chloride 
is added, and the resulting barium sulphate 
collected and weighed ; this gives the quantity of 
sulphur present as sulphate and sulphite. Free 
sulphur is determined by extracting 10 c.c. of 
the diluted solution with carbon bisulphide, and 
total sulphur by oxidising 10 c.c. of the diluted 
solution with sodium peroxide, acidifying the 
solution with hydrochloric acid, adding a small 
quantity of potassium iodide, and precipitating 
with barium chloride. The total lime is found 
by treating 10 c.c. of the diluted solution with 
iodine solution, separating the sulphur by filtration, 
and precipitating the lime as oxalate. The sulphur 

(а) present as hydroxyhydrosulphide and disulphide 
is found by subtracting the sum of the sulphur 
present as free sulphur, sulphate, sulphite, and 
thiosulphate from the total sulphur; the lime 

(б) occurring as hydroxyhydrosulphide and 
disulphide by subtracting that present as sulphate, 
sulphite, ami. thiosulphate, from the total lime. 
If x = lime in combination as hydroxyhydro- 
sulphide, then 5 — x=lime in combination as disul- 
phide ; x x 0-5714 will be the sulphur in combina- 
tion as hydroxyhydrosulphide, and (b—x) x 1-1428 
the sulphur as disulphide. The value of b — * is 
found from the equations : 

s x 0-5714 + (6— x) x 1-1428 -a, 
and 

0-5714 — W. P. s. 


Patents. 

Filtering icater ; Apparatus for — — . M. Deacon 
and W. Gore, London. Eng. Pat. 27,885. 
Dec. 4, 1913. 

In sand filters for dealing with large volumes of 
water (see Eng. Pats. 14,487 of 1910 and 29,301 of 
1911 ; this J., 1913, 221), the sand is divided 
into several units capable of being worked 
separately. Each unit has around its base a 
set of bifurcated pipes leading into a main pipe 
beneath the unit. Before entering the mam, 
each branch pipe is bent round on itself and 
terminates in a nozzle delivering into an upright 
pipe connected to the main drain ; at the bottom 
of the bend water under slight pressure is intro- 
duced to keep the sand in a state of flow. The 
dirty sand is withdrawn through these pipes 
and carried to a washing apparatus in the centre 
of the filter, where it is lifted by a bucket con- 
veyor and fed into a hopper-mouthed pipe con- 
taining baffles. Here the falling sand meets the 
water to be filtered passing upwards and is 
washed by it. The washed sand and the water 


130 


Cl. XX. — ORGANIC PRODUCTS ; MEDICINAL SUBSTANCES ; ESSENTIAL OILS. [Feb. 15, 1915 . 


travel along a pipe at the top of the filter and are 
delivered over the centre of each unit. The 
filtered water passes out through a number of 
perforated pipes in the base of each unit which 
are connected to a main collector. — J. H. J. 

Water purification [ removing gasolene , etc.]. 0. 
Ellis, Montclair, N.J., Assignor to Ellis-Foster 
Co. U.S. Pat, 1,121,994, Dec, 22, 1914. Date 
of appl.y Aug. 7, 1914. 

Waste water from garage washings, eontaining # 
small quantities of gasolene or other inflammable 
oil, is passed through a bed of sawdust or other 
porous material impregnated with a non-volatile 
oil. — J. H. J. 

Sewage disposal. R. W. Pratt, Cleveland, Ohio. 
U.S. Pats. 1,122,155 and 1,122,156. Dec. 22, ] 
1914. Dates of appl., March 10 and June 30, 1914. j 
The sewage passes through either an unobstructed j 
channel at a regulated speed, or a channel with 
wails capable of being adjusted so as to give a 
constant rate of flow through the channel. The 
sludge collects in a chamber, which is heated and | 
has a contracted upper portion forming an outlet, 
with a shelf inclined away from the outlet for 
receiving matter rising to the surface. The ! 
remaining sludge is run out on to a sand bed in a 
ventilated and heated chamber with a translucent j 
roof. — J. H. J. 

Dynamite fumes, gases and dust in the atmosphere 
caused by blasting , drilling , and the like in mines ; 

Method for consuming by fire . W. Alder- 

son, Kimberley, S. Africa. Eng. Pat. 20,258, 
Sept, 8, 1913/ 

Trucks or pans carrying fires are run on rails or 
wires through the working places in the mine 
before and after the shots arc fired, to consume the 
dust and fumes arising from the drilling or explo- 
sion. Explosive mixtures of gas anti air are first 
removed by ventilation. — W. H. C. 

Suspended impurity in the air; Apparatus for 

measuring the amount of . J. S. Owens, 

London. Eng. Pat. 8725, April 7, 1914. 

The air is drawn by an aspirator through a small 
disc of filter-paper, held between two perforated 
plugs, and the quantity of impurity is determined 
by comparing the shade of the discoloration with 
a scale of standard discolorations. — O. E. M. 

Insecticides for agricultural and horticultural pur- 
poses. W. Calderwood and. A. E. Webb, 
London. Eng. Pat. 12,802, May 25, 1914. 

The insecticide consists of 60% of soft soap. 38% 
of anhydrous sodium carbonate, and 2% of 
powdered camphor, pyre thrum, bitter apples, 
aloes, gentian, quassia, hyssop, or serum, or 
mixtures of these. — W. P. S. 


XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OHS. 

Synthetic drugs in Great Britain. [Preparation of 
phenacetin and ft-eucaine.] J. F. Thorpe. 
Nature, Jan. 28, 1915, 593—591, 

At the request of the Admiralty, the Imperial 
College of Science and Technology has been engaged 
recently in the preparation of phenacetin and 
jS-eucame, which had not previously been manu- 
factured in this country. To prepare phenacetin, 
acetanilide was nitrated, the p-nitro compound was 
treated with alkali to produce the sodium, salt of 
p-nitrophenol, which was converted by means of 
ethyl bromide into p-nitrophenetol, and this was 
reduced and the product acetylated. tf-Eucaine 


was obtained by condensing acetone with oxalic 
acid and ammonia to form the hydrogen oxalate 
of diacetoneamine, condensing this with paralde- 
hyde to produce the cyclic vinyl- diacetoneamine, 
reducing by means of sodium amalgam to a mix! 
ture of the cis and trans forms of the trimethyl- 
hydroxypiperidine, treating with sodium amylate 
to produce the cis form only of this compound J and 
treating with benzoyl chloride and finally with 
hydrochloric or lactic acid to obtain the corre- 
sponding salt of /3-eucaine. 

Apomorphine; Delicate reaction for b. 

Grimbert and A. Led ere. J. Pharm. Chim 
1915, 11, 23—24. 

The characteristic blue coloration produced by the 
oxidation of apomorphine hydrochloride solutions 
by atmospheric oxygen can be intensified as 
follows : 5 c.c. of the solution is mixed with 5 drops 
of a saturated solution of mercuric chloride and 
5 drops of 10% sodium acetate solution, boiled, 
cooled, and shaken with amyl alcohol, which dis- 
solves the blue substances. One part of apo- 
morphine in 500,000 can be detected in this wav. 
(See also this J., 1915, 100.) — F. Shdx. 

Tormentol, a principle extracted jrom Potentillu 
tonnentilla Neck. A. Goris and C. Vischniac. 
Comptes rend., 1915, 160, 77—80. ' 

A crystalline principle, tormentol , C sa H 50 O lc , ha* 
been isolated from the roots of the tormentil or 
sept-foil. It crystallises in fine needles with 5 inols. 
H 2 0, melts at 227° — 228° C-, and is optically active 
(["Id = +10-78° in alcoholic solution). It is 
saturated and neutral, possesses the properties 
both of an alcohol and an ester, but does not react 
with reagents for ketones. It is soluble in alcohol, 
acetone, and acetic acid, insoluble in water and 
‘ether. On saponification with alcoholic potassium 
hydroxide, tormentol yields an acid, m. pt. 280° 0.. 
and an alcohol, m. pt. 3KF C. — G. F. M. 

Cineol in oil of eucalyptus ; Determination of 

J. L. Turner and R. C. Holmes. Pharm. J., 
1915, 94, 60—63. 

The determination of cineol in eucalyptus oils by 
means of its addition compound with arsenic acid 
(see Watson Smith, this J., 1902, 1096, 1194) is 
recommended. The procedure is analogous to 
that followed in the known phosphoric acid process, 
and the method is superior to the resorcinol method 
(this J., 1908, 90). It can be applied directly to 
all cineol-bearing oils and gives results agreeing 
within 2 %. With oils containing less than 50 % of 
cineol, a known volume of the latter should be 
added first ; whilst if the oil be so rich in cineol 
that the arsenic acid addition compound sets to a ( 
hart! mass, 5 c.c. of petroleum ether is added. 


Blue hydrocarbon ; The , occurring in sonic 

essential oils. A. E. Shemdal. J. Amer. Chem- 
Soc., 1915, 87, 167—171. 


A connection is deduced between the green or 
blue colour of the essential oils of chamomile, 
wormwood, and cubebs and the blue fraction 
yielded between 275° and 300° C. by many other 
oils when distilled. The addition of a little sin* 
phuric acid to an acetic anhydride solution 0 
oil of gurjun balsam produces an intensely blue 0 
which Is volatile in steam. Blue or violet ooioor? 
are similarly given by the oils of amyns an 
guaiac-wood, but not by those of santal a 
cedar-wood. The reaction is suggested as & r . 
for adulterants in oils of the last type. A, ! re |S 
steam- distilled blue fraction was shaken with /« 
sulphuric acid, and from this solution t,ne q - }t> 
extract was transferred in turn to peta» eu . n { . Jf 
85% phosphoric acid, and ether. The 
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blue liquid thus obtained amounted to 0-28% of 
the original oil. It dissolved unchanged in most 
organic solvents and in strong inorganic acids, and 
was precipitated from the Tatter upon dilution 
with water. The substance, for which the name 
“ azulene ” is proposed, appears to be a highlv 
u maturated hydrocarbon of the formula, C I5 H 18 . 

— J. B. 


piki/droxystearic and dihydroxybehenic acids ; 

iction of fused potassium hydroxide on . 

H. R. Le Sueur and J. C. Withers. Chem. 

Soc. Trans., 1914, 105, 2800—2819. 
Dihydroxystearic acid when fused with potas- 
sium hydroxide yielded a -hydroxy-a-oeiylsebacie 
mid. CO ! H.C(OH)(C 8 H 17 ).(CH 2 ),.CO ! H, ' m. pt. 
Ill'— U2° C., and this when oxidised with 
potassium permanganate in acetone solution gave 
(j-l'etnmargaric arid, C 8 H 17 .CO.(CH 2 ) 7 .COOH, 
in. pt. 78-5° C., and when heated alone above its 
melting point gave two unsaturated acids, 
C l8 fl 32 0 4 . which by addition of hydrogen were 
converted into n-octylsebacie acid, m. pt. 71-5° — 
72-5° C. The constitution of g-ketomargaric acid 
and hence of a-hydroxy-a-octylsehacic acid was 
elucidated by converting its oxime into the 
corresponding amides by heat ing with concentrated 
sulphuric acid, and hydrolysing these by heating 
with hydrochloric acid, when n-nonoic acid, 
octylamine, azelaio acid and n-amino-n-octoic acid 
were obtained. Dihydroxybehenic acid, obtained bv 
the oxidation of erucic acid, yielded a-hydroxy-a. octyl- 
doimmedicarboxylic acid, CO,H.C(OH).(C 8 H,-). 
((.'H 3 ) u .C0 2 H, m. pt. 127° — 1 28 0., when fused 
with potassium hydroxide. On oxidation this 
gave ji -ketoheneicosoic arid, m. pt. 89“ — 90° C., 
the oxime of which gave two amides on heating 
with concentrated sulphuric acid. The amides, 
on hydrolysis, yielded n-nonoic acid, octylamine, 
brassylic acid, and \-aminolauric acid. The intra- 
molecular changes brought about during fusion 
with potassium hydroxide involve the migration 
of the group, C S H 17 . from one carbon atom to 
another adjacent to it. No previous example of 
such movement of a heavy group within a molecule 
has been recorded in an aliphatic compound. — T. C. i 

Sterile solutions o] common salt for hypodermic j 

injections ; Rapid method of preparing . I 

Tcpge. Munch, med. Wochenschr., 1914. 1225. 1 
■T. Pharm. Chim., 1915, 11, 32. 

Asoution of hydrochloric acid is heated to boiling 
and neutralised by dilute' sodium carbonate solu- 
tion whilst still hot, using phenolphthalein as 
indicator.— P. Shdn. 


Wicinr*, comprising drugs and medicinal prepar- 
ations, Board of Trade Bulletin. 

The following statement shows for a recent year 
? e , of dru 6 s and medicinal preparations 
liff,™ , fr °ni Germany, Austria-Hungary, and 
nl * kingdom, respectively, to all destina- 
p ’ s0 ‘ar as the particulars are available : — 
Exported from Gemwny (1912) : Opium, £21.500 ; 
bSf'i bark ’ rhubarb roots, and medicinal 
•o2f’ e u ves > flowers ’ etc- £237,100 ; quinine, 
and compounds, £204,600 ; collodion 
£18 tn!!° u l 1 . n ’ *7.700 ; chloroform, chloral hydrate, 
,auu ; liquorice juice, £18,800 ; artificial bal- 
^ ,; x,r ' u 't3, _ waters and the like, not sweet 


sums, 


Mil 8 ', ^5,000 ; juices of fruits and plants, for 
PKWH use ,’. containing ether or alcohol, £150 ; 

medicaments and other pharmaceutical 
ckemiMi’ no - otherwise mentioned, £895,500; 
ruefli,;. , Products, not otherwise mentioned, for 
Cl,, 1 ? 8 ’ * 7 *2,500 ; total, £2,244,150. 

Owes, Austna-kungary (1913) : — Medi- 

P Pared, and all substances which by 


inscriptions on their labels or w-rappers, etc., 

S rt to be medicines (including veterinary 
ines), opium, etc., £191,600. 

Exported from the United Kingdom (1913) : — 
Cocaine and cocaine salts, £1,000 ; morphia and 
morphia salts, £193,400 ; opium, lined, and 
powdered in the United Kingdom, £12,400 ; 
quinine and quinine salts, £72,600 ; medicines, 
unenumerated, £2,072,300 ; total. £2,351,700. 

Though the German and British exports of 
medicines, etc., are about equal in value, there are 
considerable differences in their distribution. 
Thus, while the United Kingdom holds a practi- 
cally unchallenged position in the British Colonial 
and Chinese markets, Germany holds almost a 
similar position in the Russian and to a somewhat 
smaller extent in the Swedish, Swiss, and United 
States markets. In France and the South Ameri- 
can markets we are holding our own, the two 
countries sending about equal amounts to the 
markets in question. In many of the other 
markets, however, Germany has established a long 
lead, particularly in Norway, Sweden, Denmark, 
Netherlands, Belgium, Switzerland, Spain, Italy, 
Boumania, the Balkan States, and Argentina. 
Exports of medicines from Austria-Hungary are 
insignificant when compared with those of Ger- 
many or the United Kingdom. The principal 
markets for Austrian medicines are found mainly 
in neighbouring countries, Switzerland, Italy, 
Bussia, Boumania, Bulgaria, etc., though certain 
quantities are also sent to the United Kingdom 
and the United States. 

In 1912 the principal German markets for opium 
were the United States, Bussia, Holland, and 
Switzerland ; for Peruvian bark, rhubarb roots, and 
medicinal berries, leaves, flowers, etc., the United 
States, Bussia, the United Kingdom, France, and 
Switzerland; for quinine and its salts and compounds 
the United States, Bussia, Italy, and the United 
Kingdom ; for collodion and celloidin, France, 
Holland, and Bussia ; for chloroform and choral 
hydrate, Bussia, Argentina. Belgium, Australia. 
Japan, Italy, and the United Kingdom ; for 
liquorice juice, Denmark, Holland, Sweden, Nor- 
way, and Belgium. 

Volatile and essential oils. Board of Trade 
Bulletin No. 100. 

Thr value of volatile and essential oils exported 
from Germany in 1912 was £482,500 ; from Austria- 
Hungary (1913), £78,270 ; and from the United 
Kingdom (1913), £111,500. A considerable amount 
of trade in these oils is carried on between the 
three countries. Thus, Germany in 1912 exported 
volatile and essential oils to the value of £52,050 
to Austria-Hungary and £51,400 to the United 
Kingdom. Similarly, Austro-Hungarian exports 
to Germany and the United Kingdom were valued 
at. £50,170 and £3120, respectively, in 1913, while 
the value of the exports from the United Kingdom 
to Germany and Austria-Hungary in the same 
year amounted to £20,SOO and £1800 respectively. 

Excluding the trade referred to above, the 
value of the exports to 38 of the principal Colonial 
and neutral markets only, considered as a whole, 
reached the following amounts : from Germany 
(1912), £366,750; from Austria-Hungary (1913), 
£24', 950 ; from the United Kingdom (1913), 
£86,600. The combined value of the German 
and Austro-Hungarian exports to these markets 
was about five times that of the exports from 
the United Kingdom. Only in the cases of 
Canada, Australia, and New Zealand do the 
exports from the United Kingdom exceed those 
from Germany. In all the other markets German 
or Au9tro-Hungarian exports are predominant, 
competition from the United Kingdom being 
greatest in France, Belgium, Switzerland, British 
India, and Japan. 
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The countries, formerly supplied by Germany 
and Austria-Hungary, which appear to offer the 
greatest scope for exploitation by United Kingdom 
manufacturers of essential and volatile oils are 
Russia, United States, Prance, Japan, Italy, 
South American countries, Mexico and Cuba, 
Scandinavia, British India, and Spain. In 1913 
British trade was quite unrepresented in British 
West Africa, Portugal, Greece, Bulgaria, Servia, 
Egypt, Dutch East Indies, Philippines, Venezuela, 
Peru, Mexico, and Cuba. 

Some properties of solutions of the boric acids in 
alcohol. Firth and Myers. See VII. 


Patents. 

Carbon tetrachloride ; Process for making — - — 
C. J. Strosaoker, Assignor to The Dow Chemical 
Co., Midland, Mich. U.S. Pat. 1,121,880, Dec. 
22, 1914. Date of appl., June 20, 1911. 
Sulphur chloride is distilled with the fractions 
rich in carbon bisulphide, from crude carbon 
tetrachloride. Sulphur chloride and carbon bi- 
sulphide are added to the still residue, giving a 
fresh supply of distillate rich in carbon bisulphide. 

— 0. E. M. 

Ethyl acetate ; Manufacture of from acetalde- 

hyde. Konsortium fur Elektrochemische Indus- 
trie G. m. b. H. Ger. Pat. 277,188, June 13, 
1913. Addition to Ger. Pat, 277,187. 

In the preparation of ethyl acetate from acetalde- 
hyde by the process described in the chief patent 
(see Eng. Pat. 26,826 of 1913 ; this J„ 1914, 666), 
the aluminium alkyl oxide catalyst is used in solu- 
tion, preferably in ethyl acetate. The aldehyde 
may be added to the solvent used for dissolving 
the catalvst. (See also Eng. Pat. 26,825 of 1913 ; 
this J., 1914, 666.)— A. S. 


XXII.— EXPLOSIVES; MATCHES. 

Explosion of picric acid ; Report on the circum- 
stances attending an which occurred at the 

factory belonging to Messrs. Henry Ellison, Ltd., 
at Heckmondwike , on Dec. 2, 1914. A. Cooper- 
Key, H.M. Chief Inspector of Explosives. [Cd. 
7774.] 

As a result of the explosion ten men were killed 
and five injured. The factory comprised five 
buildings in which picric acid was manufactured 
by the wet process (nitration of sulphonated 
phenol ) and four in which the acid was respectively 
dried, sifted, packed, and stored. The explosion 
originated in the sifting shed, in which there 
was also a mill for grinding crystals too large 
to pass through the revolving sieve. The quantity 
of picric acid in the sifting shed was about 700 lb., 
and the explosion was communicated sympathetic- 
ally to the drying shed, 30 ft. distant, containing 
about 1 ton of picric acid. The packing shed and 
the portions of the magazine of lighter construction 
were also destroyed, but the picric acid contained 
therein did not explode or even take fire, although 
the hoops were stripped from the barrels. As a 
result of investigations in connection with previous 
explosions of picric acid (see this J., 1887, 835 ; 
1900, 929), it had been decided that picric acid 
when free from metallic picrates would not explode 
without giving sufficient warning by fire to allow 
anyone in the vicinity tt> escape, and that a 
fire, in its initial stages, could be extinguished by 
water without much difficulty ; also that pro- 
vided suitable sprinklers were fitted to every 
building or compartment liable to contain dry 
picric acid, and that the quantity present did not 
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exceed 2000 lb., the danger of a fire developing 
into an explosion was negligible. It is conclude! 
that in the case under report the ignition of the 
picric acid was probably due to the accidental 
presence in the grinding mill of a nail, stone 
or other hard foreign substance, and that the 
explosion was one of dust rendered more than 
usually violent by the circumstance that the dust 
contained within itself all the elements necessary 
to form an explosion. There was evidence that 
much inconvenience was caused in the sifting 
and grinding room by dust ; ~ and on the day of 
the explosion a fairly strong wind was blowing 
almost directly into the door of the building, 
which, no doubt, was opened from time to time 
to clear the air. 

In consequence of the explosion all licensed 
manufacturers of picric acid in the United King- 
dom have been called upon to discontinue the 
process of dry grinding of large crystals and to take 
measures to prevent, as far as practicable, the 
formation of fine dust during Bifting. Grinding of 
the crystals in water by means of edge-runners of 
granite working on a granite bed is suggested 
as a practical method ; or the use of aluminium 
rollers or runners might be tried. 

Attention is drawn to the risk of dust explosions 
in the manufacture of trinitrotoluene, for which, 
owing to the insensitive character of the substance, 
no licence is required. It is suggested, also, that 
the explosion of collodion cotton of low nitrogen 
content at the Pegamoid factory, Edmonton, in 
1905 (this J., 1905, 690) was a dust explosion. — A.8. 


Nitrocellulose from cotton and toood celluloses. 

0. G. Schwalbe and A. Schrimpff. Z. angew. 

Chem., 1914, 27, 662—664. (See also this J., 
1912, 954.) 

Comparative nitration experiments were made 
with cotton and a series of typical wood celluloses. 
The commercial wood pulps were transformed 
into thin sheets of paper, which were dried at 
95° — 100° C. before nitration. The highest nitrate 
obtained from cotton contained 13*46% N, the 
highest from wood cellulose 13*34%. It was 
found possible to prepare from wood pulp a nitro- 
cellulose with a solubility of 5 — 6% in ether- 
alcohol. Stabilisation by digestion with water 
under pressure produced a change in the con- 
stitution of the nitrocellulose, such that its 
solubility in ether-alcohol was materially increased ; 
the ordinary technical method of stabilisation was 
therefore adopted. No difficulty was experienced 
in removing the unstable products from the 
nitrocelluloses prepared from wood-pulp ; after 
suitable treatment these gave results conforming 
with -the official specification by Bergmann ana 

Junk’s test (this J., 1905, 953), and were at leas 1, 
as stable as the cotton nitrocelluloses. In tne 
nitration of thin paper, success depends on tne 
structure of the latter : overbeaten fibres give 
bad results. In pulping nitrocotton, traces^ o 
copper, amounting in some cases to 0 * 050-^0 boo /o* 
may be absorbed from the beater-knives, & 
without appreciable effect upon the stability ^ 
In celluloid manufacture the product is sometun 
bleached after nitration and pulping ; this ope 
tion was found to eliminate unnitrafced celimo 
and had a slight effect on the nitrogen-contc > 
varying in either direction according to the or g 
of the material. Unstable sulphuric esters 
be eliminated by boiling with dilute acid \ .. n iJ 
hydrochloric acid gave better results than a 
sulphuric acid, causing no decompofriti° n 
nitrocellulose, and leaving a product oi ^ 
solubility and somewhat greater stability. 

Instrument for measuring fame veio^Ues ^ IP* 
and dust explosions . Morgan. See ua. 
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Patents. 

Combustible for explosives ; Manufacture of . 

0 . B. Carlson, Mansbo, Assignor to 0. F. 
Carlson, Stockholm, Sweden. U.S. Pat. 
1 122,072, Dec. 22, 1914. Date of appl., June 
15, 1911. 

Nitrated resin and a nitro-compound are heated 
together and the product nitrated. — O. E. M. 


Explosives ; Plastic and method of manu- 

facturing the same. C. V. A. Herlin, Vinter- 
viken, Sweden. Eng. Pat. 26,493, Nov. 18, 
1913. Under Int. Conv., April 14, 1913. 

See Fr. Pat. 465,771 of 1913 ; this J,, 1914, 814. 

Method far consuming by fire dynamite fumes, 
gases, and dust in the atmosphere caused by 
blasting , drilling, and the like in mines. Eng. Pat. 
20,258. See XIXb. 


X xm.— ANALYTICAL PROCESSES. 

fitanous chloride; Use of — —in qualitative 
analysis. A. Monnier. Ann. Chim. Analyt., 
1915, 20, 1—4. (See also this J., 1903, 232, 762, 
825 ; 1904, 503 ; 1905, 1192 ; 1907, 1165.) 
Titanous chloride (0-8% solution) reduces hot 
neutral or slightly acid solutions of platinum, 
palladium, or iridium chlorides, yielding the 
respective metals. It reduces cold solutions of 
auric chloride, forming a blue solution with red 
fluorescence and a grey-blue precipitate on stand- 
ing. This test will detect gold in the presence of 
platinum or iridium, but free hydrochloric acid 
must be present to prevent precipitation of the 
latter. With alkali tungstates acidified with 
dilute hydrochloric or sulphuric acid, it gives an 
iutense characteristic blue coloration, whilst with 
molybdates it produces a brown coloration chang- 
ing to green or blue on standing or on heating. 
It decolorises acid solutions of alkali vanadates ; 
the liquid becomes pale blue when heated. It 
reduces solutions of chromates to chromium 
salts, selenious acid to selenium, tellurous acid 
to tellurium, and sulphites and thiosulphates 
sulphur. Organic acids : — Formates and 
acetates are reduced, with the formation of violet 
or violet-black basic salts. Alkali oxalates give 
a yellow coloration, and a yellowish -brown pre- 
cipitate on boiling ; succinates a voluminous 
nolcl-grey precipitate ; and neutral tartrates a 
grey precipitate. The intense violet coloration 
P^en by solutions of alkali citrates is a sensitive 
cn'ldistinctive test. After a few hours the surface 
’! '" e h<luid is decolorised by oxidation, but at 
tit r , om colour persists for several days, 
'''pd .ar!at,.« give a pale blue to violet-brown 
Himf • i? n ’ intensity of which rapidly 

Canada--. Alkali benzoates give a voluminous 
wrusn-greei 1 precipitate ; salicylates a yellowish- 
snlnfi l u '‘- ir;1 Pitute ; and tannin (in aqueous 
upon) a voluminous red-orange precipitate, 
forrriia a<u ,. can be detected in the presence of 
ben/’ a<(: " c ’ succinic, lactic, and benzoic acids 
fere ’ 1)u *’ 03ta, * c and salicylic acids inter- 

^ngsten; The separation oj from molyb- 


to 


19lT"» **• Marbaker. 

*“ 15 > 37, 86—95. 


. Amer. Chem. Soc., 


W VO. 

of sodium tungstate and 
WO,) n f a definite amount (20 c.c. for 015 grm. 
(50 «^pus chloride solution is added 
• ^ n Cl 2? 2H,0 in 200 c.c. of concentrated 


hydrochloric acid). After brief boiling, settling, 
and decantation of the clear supernatant liquid 
through a filter, the blue precipitate (W*Os) is 
washed by decantation with hot 5 % hydrochloric 
acid until the washings fail to give the zinc and thio- 
cyanate test for molybdenum. It is then drained 
upon the filter, which after a rough drying is gently 
ignited in a weighed porcelain crucible and the 
tungsten weighed as W0 3 . With large amounts 
of the metals the concentrated filtrate and washings 
are diluted to 250 c.c. and an aliquot part (50 c.c.) 
is treated with 20-mesh zinc (5 to 10 grins.) for 
about 10 minutes. The filtrate and washings 
from the precipitated tin contain the whole of the 
molybdenum as green Mo z O a . The flask of a 
Jones reductor is charged with 20 c.c. of ferric 
ammonium sulphate solution (10%) and 20 c.c. 
of the u titrating solution ” (90 grms. of manganous 
sulphate, 650 c.c. of distilled water, 175 c.c. of 
syrupy phosphoric acid, and 175 c.c. of concentrated 
sulphuric acid). The following solutions are then 
passed successively through the reductor into the 
flask : 50 c.c. of dilute hydrochloric acid (2*5% 
HC1 by vol.), the molybdenum solution at 00° C., 
150 c.c. of dilute hydrochloric acid, and 150 c.c. 
of hot distilled water. The ferrous iron in the 
mixture is finally titrated quickly with iV/10 per- 
manganate solution : the process is not hindered 
by the various colour changes which occur. 
Tungsten in sodium tungstate is determined by 
adding sodium chloride and proceeding as when 
molybdenum is present. — J. R. 


Indicatory etc. ; Notes on recent . G. S. 

Walpole. Biochem. J., 1914, 8, 628—640. 
This compilation of information on indicators, 
regulator mixtures, etc., includes a chart of 
hydrogen ion concentration data representing the 
sensitive ranges of all the indicators in general use, 
both in colorimetric and “ end-point ” processes. 
2.5-Dinitroquinol (Henderson and Forbes, J. 
Amer. Chem. Soc., 1910, 32, 687) is green in dilute 
acid, yellowish at pj =3, reddish brown at abso- 
lute neutrality, and purple at Pj =9-5, and thus 
is effective over the ranges of methyl orange, 
litmus, and phenolphthalein. The range of 
di-o-hydroxystyryl ketone, or lygosin (Ferenez, 
this J., 1914, 1075) brownish yellow to green, 
is identical with that of a-naphtholphthaiein 
(p i =7-3 to 8-7). 1-Oxynaphthochinomethane 
(Nierenstein, private communication) is colourless 
at pj =2-7, and shows a gradual increase of 
purple colour to Pj =3-7 ; it gives the sharpest 
colour changes of any indicator working in this 
region. 6-Sulpho-a-naphthol-l-azo-whydroxy- 
benzoic acid (Mel let, this J., 1910, 1274 ; 1911, 
1186) changes from orange to blue between Pj =7 
and 8, and from violet to red between Pg =12 and 
13. 2.6-Dinitroaminophenol, or isopicramic acid 
(Meldola and Hale, Chemical World, 1912, 1, 327) 
is pink in solutions more acid than PjJ — 4*1 and 
yellow in solutions more alkaline than Pj =5-6. 
Aliz&rinmonosulphonic acid (Knowles, this J., 
1907, 489) is more sensitive than methyl orange 
between P|£ =3-7 (yellow) and Pj =4-2 (pink). 
Extract of red cabbage (Walbum, Biochem. Zeits., 
1913, 48 , 29 ; Comptes rend. Lab. Carlsberg, 1913, 
10, 227), which has a sensitive range from Pj =2 
to 4-5, may be used in presence of proteins, 
neutral salts, toluene etc. The behaviour of the 
yellow dye from mimosa flowers (Robin, this J., 
1904, 561) suggests its possible identity with 
turmeric. The hydrogen E.M.F.’s of the following 
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** regulator mixtures ” have been determined : 
cacodylie acid-sodium cacodylate, acetic acid- 
sodium acetate, hydrochloric acid-sodium acetate. 
Lists of references to data on isoelectric points, 
optimum reactions for enzymes, and reactions of 
physiological fluids are given. — J. R. 

Instrument for measuring flame velocities in gas 
and dust explosions. Morgan. See IIa. 


and lsevulose. and over 4% of 'oil, as well as small 
amounts of citric and, tartaric acids. The light 
yellow oil had a sweetish taste, and could not be 
easily saponified. . Its sp. gr. was 0*897 at 15*5° 
and saponification equivalent 418. — R. Gh P. 
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Determination of ash in coal and coke. Weisser. i 

See II A. 

Determination of hydrogen sulphide in coal-gas . 
Way. See IIa. 

Some properties of solutions of the boric acids in 
alcohol. A modified boiling point apparatus. 
Firth and Myers. See VII. 

Rapid detection of cyanides , thiocyanates, ferro - and 
ferricyan iaes. Feigl. See VII. 

Tri-ammonium citrate. Hall. See VII. 

Determination of peroxide in commercial lead oxide. 
Dean. See VII. 

Determination of sulphur in rubber. Gaunt. See 
XIV. 

Note on the analysis of cube gambler. Bennett. . 

See XV. 

Chemical control in the cane sugar factory, using j 
boiling-house balances of both sucrose and total : 
solids. Johnson. See XVII. 

Presence of free pentoses in plant extracts and the \ 
influence of other sugars on their determination, j 
Davis and Sawyer. See XVII. 

| 

Hydrolysis of maltose by hydrochloric acid under , 
Eerzfeld conditions of inversion. Davis. See ] 
XVII. 

Detection of sulphurous acid in the atmosphere by 
means of mercury salts. Deniges. See XIXb. 

Determination of silicic acid in natural waters. 
Winkler. See XIXb. 

Composition and analysis of 9 lime-sulphur sprays. 
Ramsay. See XIXb. 

Delicate reaction for apomorphine. Grimbert and 
Lectere. See XX: 

Determination of cineol in eucalyptus oil. Turner 
ana Holmes. See XX. 

Patents. 

Detecting, indicating, and recording the presence 
and proportions of gas in the atmosphere of mines. 
Eng. Pat. 29,094. See IIa. 

Apparatus for measuring the amount of suspended 
impurity in the air. Eng. Pat. 8725. See XIXb. 


XXIV. — MISCELLANEOUS ABSTRACTS. 

Clintonia borealis ; Fruit of . H. A. Slippy. 

Chem. News., 1915, 111, 2 — 3. 

The berries yielded 4*87% ash, and contained 
1*05% nitrogen, 13*2% sugar consisting of glucose 


Prohibited exports. -• 

A Royal Proclamation, dated February 3rd, 
1915, consolidates and supersedes all. previous 
Proclamations or Orders of Council under Sect. 8 
of the Customs and Inland Revenue Act, 1879, the 
Exportation of Arms Act, 1900, and the Customs 
(Exportation Prohibition) Act, 1914 (see this 
Journal, 1914, 810, 846, 896, 988, 1038, 1118, 1230). 

The new Proclamation contains the following 
(a) The exportation of the following goods is 'pro- 
hibited to aU destinations : — Non-inflammable “ cel- 
luloid ” sheet (or similar transparent material 
non-soluble in lubricating oil, petrol or water); 
aeroplane dope ; fusel oil (amyl alcohol) ; amyl 
acetate ; aceto-celluloses ; triphenyl phosphate ; 
carbons, suitable for searchlights ; cartridges, 
charges of all kinds, and their component, parts; 
chemicals, drugs, dyes and dyestuffs, medicinal 
and pharmaceutical preparations, and tanning 
extracts, namely : — acetone ; acetylsalicylic acid 
(aspirin) ; ammonium nitrate, perchlorate, and 
sulphocyanide ; antipyrine (phenazone) ; anti- 
tetanus serum ; barium chlorate ; belladonna and 
its preparations and alkaloids ; calcium acetate 
i and all other metallic acetates ; calcium nitrate ; 

cantharides and its preparations ; carbolic acid; 
i chloral and its preparations, including qhloramia ; 

! coal tar distillation products, namely, benzol and 
| ercsol and the fractions of the distillation products 
i of coal tar between benzol and cresol ; coal tar 
| products for use in dye manufacture, including 
! aniline oil and aniline salt ; collodion ; cresol, all 
, preparations of (including cresylic acid) and rntro- 
' cresol (except saponified cresol) ; cyanannde ; 

I diethylbarbituric acid (veronal) and ye 5 )n ^ 1 
sodium ; dimethylamline ; dyes and dyestuns 
I manufactured from coal tar products ; emetin and 
its salts ; ergot of rye, not including liquid extract 
1 or other medicinal preparations of ergot ; eucaine 
! hydrochlor. ; gentian and its preparations ; henbane 
and its preparations; hydroquinone ; indigo, 

; natural ; ipecacuanha root ; methylamline ; ne0 
j salvarsan ; nitric acid ; nitrotoluol ; novocain ■ 
i opium and its preparations and alkaloids ; parain . 

' liquid medicinal ; paraformaldehyde and trioxj - 
! methylene ; “ Peptone Witte ” ; peroxide of man* 

! ganese ; phenacetin ; picric acid and its co 
! ponents ; potash salts, namely, chlorate, cyan ^ 
| nitrate, permanganate ; protargol, not mciuuujs 
silver protein ate *, saccharin (including sa ^ V 
! salicylic acid and salicylate of soda ; sa ‘ o1 
varsan ; santonin and its preparations ; so , 
i chlorate and perchlorate ; sulphonal ; smp ’ 
j sulphuric acid ; tanning extracts, ,P vm0 i 

extract , oakwood extract ; thorium mtrate ; 1 > , 

! and its preparations ; trional ; valonia ; y . 

! sives of all kinds ; brewers’ and distillers g ’ 
j brewers’ dried yeast ; cakes and meals 5 
optical instruments. . is 

(b) The exportation of the foUamng 9 ,- i;i 

prohibited to all destinations abroad JJJfrnicak 
British Possessions and Protectorates : , nrPt)a ra- 
drugs, medicinal and pharmaceutical 
lions, acetanilide, aconite and its preparavi u s 
alkaloids ; alcohol, methylic ; alumina & ^ 

of aluminium ; ammonia, liquified ; a 
j sulphides and oxides of ; benzoic aeid (sy ; 
! and benzoates ; bromine and alkaline b ^ 
[ coca and its preparations and alkaloius ♦ 
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suboxide of; copper sulphate ; cresol (saponified); 
formic aldehyde ; fulminate of mercury ; glycerine, 
crude and refined ; ■ hesamethylene tetramin 
(urotropin) and . its .preparations ; hydrobromic 
acid ; potash, caustic ; potassium bicarbonate, 
bichromate, carbonate, chloride, metabisulphite, 
prussiate, and sulphate (including kainit) ; chrome 
alum ; sodium nitrate ; tartaric acid and alkaline 
tartrates ; zinc sulphate ; ferro alloys, including 
ferro-chrome, ferro-manganese, ferro-molybdenum, 
ferro-nickel, ferro-titanium, ferro-tungsten, ferro- 
vanadium, spiegeleisen ; ferro-silicon ; graphite 
including foundry (moulding) plumbago and 
plumbago for lubricating ; the following metals and 
ores, viz. : — aluminium and alloys of aluminium ; 
antimony and alloys of antimony ; bauxite ; 
chrome ore ; cobalt ; copper and its alloys ; 
lead (including solder containing lead) ; lead ore ; 
manganese and manganese ore ; mercury ; 
molybdenum and molybdenite ; nickel and 
nickel ore ; scheelite ; selenium ; tungsten ; 
vanadium ; wolframite ; zinc and zinc ore 
(including zinc ashes, spelter, spelter dross, 
and zinc sheets) ; mica (including mica splittings) 
and micanite ; mineral jellies ; oil, blast furnace 
(except creosote and creosote oil) ; oil fuel, shale ; 
oil, mineral lubricating (including mineral lubricat- 
ing grease and lubricating oil composed of mineral 
and other oils) ; oils, au vegetable (other than 
linseed oil, boiled and unboiled, unmixed with 
other oil, and not including essential oils) ; oil, 
whale, namely train, blubber, sperm or head 
matter, and seal oil, shark oil, and Japan fish oil ; 
oleaginous nuts, seeds and products, the following, 
namely : — castor beans, coconuts, copra, cotton 
seed, ground nuts (arachides), linseed, palm 
kernels, rape seed, sesame seed, and soya beans ; 
oleo oil, “ Premier jus,” and animal tallow ; 
petroleum, fuel oil (including turpentine sub- 
stitute and paraffin oil) ; petroleum, gas oil ; 
petroleum spirit and motor spirit (including shell 
spirit) ; malt ; margarine ; sugar, refined and 
candy ; sugar, unrefined ; rubber (including raw 
waste and reclaimed rubber) and goods made 
wholly of rubber ; turpentine (oil and spirit) ; 

(c) The exportation of the following goods is 
prohibited to all foreign ports in Europe and on the 
Mediterranean and Black Seas , other than those of 
France, Russia ( except Bailie ports j, Belgium, 
Spain and Portugal : — Asbestos ; camphor ; bis- 
muth and its salts ; iodine and its preparations 
and compounds ; mercury, salts and preparations 
of; nux vomica and its alkaloids and preparations ; 
india-rubber, sheet, vulcanised ; copper ore ; 
iron ore ; iron, haematite pig ; iron pyrites ; rosin.. 


Permits to import ' ’ enemy goods,” Brit, and Col. 

Drug., Jan. 15 and 22, 1915. 

The Board of Trade has granted licences to import 
certain goods under Par. 8 of the “ Trading with 
the Jinemy Proclamation, No. 2,” of Sept. 9, 1914 ; 
™cmg the articles in respect of which licences 
Have been given are 

general) Antimony fluoride, barium 
v, beta-naphthoi, carbolic acid crystals, 
ova lot hydrate, chromium fluoride, chromium 
rhlnoij fljrr , r i aldehyde, gallic acid, magnesium 
taimi e ’ acid, paraldehyde, pyrogalTic acid, 
,u, e a . cld > tartar emetic, thorium nitrate. Fine 
3**' Acetanilide, aceto-salicvlic acid, sail- 
cine »i!i sa *,°h sodium salicylate, atophqn, atro- 
lactate ohoaioe hydrochloride, eucaine 

hvdrrwV ■ hehotropin, hexamcthylene-tetrfunine, 
piDevaa^hhoe, para-amido-phenol, phenacetin, 
alvai™ 6 ', safrol, scarlet red, salvarsan, neo- 
e( c , . (?h. terpmeoi, thymol, vaniljin. Glassware, 
'"'oh,..,/ 11 , glass, chemical apparatus, glass for 
£ ' *«ioL glass hulbs for X-ray work, Lanoline. 

. compounds : Kainit and the following 
ite?o t.' ge ? eral l> bichromate, bromide, car- 
’ aust >c, chlorate, cyanide, meta-bisulnhite. 


muriate, permanganate, prussiate, prussiate 
(yellow), sulphate. Vegetable drugs : Belladonna 
, and leaves), colchicum (seeds and corns), 
dandelion, digitalis, henbane, insect flowers, 
juniper berry oil, valerian. eP8 ^ 

who should address the Assistant 
oecretaiy. Commercial Department, Board of 
Sfe 8.W., win naveto prove that the 

articles they desire to import are practically the 
^ C m?T e P rodu , ct of Germany, Austria-Hungary, 
and l"? 16 goods would be imported 
through a neutral ” agent. The licence confers 
Che right to purchase, import, and contract for ” 
the articles m question, and is subject to modifica- 
tion or revocation at any time in accordance with 
the condition of stocks or possible new production 
in this country. 


Export of articles lor the French Government. 

.Board of Trade Announcement, Jan. 29, 1915. 
Application for permission to export to France 
goods of which the export is prohibited by Pro- 
clamation, will receive special consideration if 
it can be clearly shown that the goods are destined 
for the use directly or indirectly of the French 
Government. Such applications must be made 
to the Commission Internationale de Ravitaille- 
ment, India House, Kingsway, W.C. Documents 
issued by provincial military or naval officers, 
• ^ oca authorities, or -Government contractors 
m France will not be recognised as evidence of the 
destination of the goods unless formally approved 
m writing by the competent Department of the 
French Government. 

Applications for permission to export goods 
which are ordered by firms or individuals in 
France for purely industrial purposes and which 
are not- destined for the use of the French Govern- 
ment, will continue to be made in the ordinary 
manner to the Commissioners of Customs and 
Excise, Custom House, E.C. 


iruue wun uermany. 

A pamphlet has been issued from the offices of the 
Commonwealth of Australia, 72, Victoria Street, 
London, S.W., giving details of the trade between 
Australia and Germany. Among the exports from 
Australia to Germany in 1913 were the following 
Wool, £4,693,167 ; copper, £367,235 ; tamun 
bark, £23,653 ; lead, £37,094. The figures for 
ores and concentrates ” and “ specie ” for 1913 
g iven > but for 1912 these amounted to 
£588,152 and £400,351 respectively. Australia 
imported the following from Germany in 1913 : — 
£i e „A !1 w t -' 3eer ’ £133,446 ; arms and explosives, 
£1,702,145 ; drugs and chemicals, £266,811 ; glass 
and glassware, £152,817 ; metal and metal manu- 
factures, £2,030,674. 

The pamphlet also contains a list of exporters of 
Australia’s principal products. 


New Customs and Excise Tariffs of the Common- 
wealth of Australia . Board of Trade J., Jan. 21, 
1915. Supplt., price 3d. 

The new Tariff rates of the Commonwealth of 
Australia came into force on December 3 last. 
The duty on ale and other beer, cider, etc., con- 
taining more than 2 % proof spirit is increased 6s. 
per gall., spirits and spirituous liquors not other- 
wise specified, amyl alcohol not denatured in 
accordance with departmental by-laws, essences, 
fruit ethers, tinctures, etc., containing more than 
75% proof but not O.P., sulphuric ether contain- 
ing 5 % or more proof spirit, still wine containing 
more than 40 % proof spirit, and other wines con- 
taining more than 50% proof spirit are now 
dutiable at 17s. per gall, (formerly 14s.). Other 
spirituous liquids are increased in"a corresponding 
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increased from 4d. to 5d. per lb. or from 25% to 
on o' ail ml., whichever is higher, and other un 
specified soaps, including compounded detergents 
and soap substitutes, but not including sapona- 
ceous disinfectants, have risen from 2o /o oO /> 
ad val. The duty on varnishes, oil and varmsn 
stains, lacquers, liquid sizes, gold size ; oil and wood 
finishes lithographic varnish, printer s ink reducer, 
5S, hSSE triers, and liquid ^ins for wood 
is raised from 2s. to 2s. fid. per gallon , pamte, 
ground in liquid, rise from 4s. to 5s. per cwLm 
resoect of packages containing over 14 lb. and from 
fiX 7 s! Od. or 15% to 20% ad val. for smafler 
packages. Filters are changed from 1 -> /o to 20 /o 
%d vaL Boric acid has been altereci fi'Qm -O /i 'id 
,,„i 7 S D er cwt. ; opium extracts, which tor 
merly were P not° specified, are now 00 s. per lb. ; 
artificial perfumes (synthetic) concentrated, con 
taining leis than 2% proof spirit, arenow.te.pM 
fluid ounce, or free of duty when used formarm 
facturing purposes under departmental b} 


* New Books. 

’ffSsSSf-- 

I Gas and oil engines, Care and repair of. NA\, 
** Industrial Press, c. 48 p. 8vo. pap. 1915. 2ue. 

and Hall. London. 1915. Net Is. »d. 

Gould, G. B„ and Hubbard, C. W. : The cost of 
power. N.Y., Fuel Engineering Co. of N.Y. c. 
125p. il. pis. diagrs. lfimo. 1914. $2. 

IlA Fieldne r. A. C. : Notes or , the .^mpling 
and analysis of coal. Wa&h. D.O., Ijov. 
Pr. Off. 61 P- il- 8vo - T'-S- Bu ' o£ Muies ’ 
Techn. pap. 76-) 1914. 

Farr, S. W-, and Hadley, H. F.: The analysis of 

Stat. bull.) pap. 1914. 25c. 

Williams, R. Y. : The humidity of mine air ; 
with especial reference to coal mines m Illinois, 
j Gov Pr. off. 69 p. tabs. pis. map. 

Sagrs. 8vo. (U.S Bu. of MinJs, bull. 83.) 1914. 

White, D. and Thiessen, Rs : The origin of coal ; 
with a chapter on the formation of peat, by C. A. 
Davis. Wash. D.C., boy. Pr. Off. 10 , 390 p. 
pis. 8vo. (U.S. Bu. of Mines, bull, 38.) 1914. 

Gas works directory and statistics. 1914—1915. 
Or 8vo. PP- 548. Hazell, Watson and \mey. 
London. 1915. Net 10s. fid. 

Gil and gas fields in 1913. U.S. Geological 
Survey. Base map of the United States, 1[ i 
of lT 2,500,000. In 2 sheets 40+50. Wash. 
D.C. Off. of Survey, pap- 1915. $1. 

tw A • The manufacture of organic 

lv - ^stuffs, auth. tr by F W Atack. 
N.Y., Macmillan. 14+338 p. (bibls.) 12mo. 
1915. 81-60 n. 

VII Calvert, A. F. : Salt in Cheshire. 8vo. 
Spon. London. 1915. Net 21s. 
levy, S. I. : The rare earths, their occurrence, 
chemistry and technology. 8vo. pp. 360. E. 
Arnold. London. 1915. Net 10s. fid. 

Bnddu F. : The chemistry of the radio-elements. 
2 parts 1 in one vol. 8vo. pp. 212. limp. 
Net 5s. fid. 

Ditto. Part 1. new ed., revised and enlarged. 
Jjongmans. London. 1915. Net 4s. 


tv Landini, A. : Le costruzioni in cemento 
armato. Bologna. 8vo. flg. p.288. Lire 10. 
Searle, A. B. : Bricks and artificial stones of 
non-plastic materials : their manufacture and 
uses. 4to. Churchill. London. 1916. Net 8s. fid. 
Y Park, J. Prof. : A text-book of practical 
A * assaying. Revised and enlarged from third 
New Zealand edition. Authorised text-book for 
New Zealand Government Schools of Mines. 
With illustrations. Crown 8vo. Ch. Griffin. 

London. 1915. Cloth. 7s. fid. net. 

Wraight, E. A. : Assaying in theory and 

g ractice. N.Y., Longmans. 11+323 p. il. tabs, 
ga. 0. 1915. $3 n. 

TYysor, H. : Metallurgy : a condensed treatise 
for those desiring a general knowledge of the 
subject. 2nd ed. Easton, Pa., Chemical Pub. 
c. 13+391 p. il. diagrs. 8vo. 1915. $3. 
YTT Copeland, E. B. : The cocoa-nut. N.Y.. 
AAA - Macmillan. 13+212 p. il. 8vo. 1915. 
$2.60 n. 

YVTTT Brannt, W. T. ed. : A practical treatise 
A * on the manufacture of vinegar. 3 ed. 

rev. Phil. H. C. Baird and Co. 567 p. il. 8vo. 
1915. $6 n. 

YTYr Barker, A. H. : The theory and practice 
A1A * 0 t heating and ventilation. N.Y., Van 
Nostrand. C56 p. il. tabs. 8vo. 1915. $8n. 

Harrington, C. : A manual of practical hygiene 
for students, physicians, and health officer. 
Fifth edition. Revised and enlarged by M. W. 
Richardson in collaboration with officials con- 
nected with the Massachusetts State Board of 
Health. With 24 plates in colours and mono- 
chrome and 1 25 engravings. 8 vo. Lea and Febiger. 
New York. 1914. Cloth. $5.00 net. 

Woodman, A. G., and Norton, J. F. : Air. 
water, and food from a sanitary standpoint. 
4th ed., rev. and rewritten. N.Y., Wiley- c. 
5+248 p. il- 8vo. 1915. $2 n. 

VV[ Pizzighelli, G. : X processi fotograflci ]»5i 
AA1, tivi. Milano, lfimo. flg. p. XVI. 398. 
1914. Lire 4. 

Photography, American Annual of, 1915. lot 
XXIX Edited by P. Y. Home 8vo. swd. 
Routledge. London. 1915. Net 3s. od. 
YYITT King, L. V. : On the conversion of heat 
aaB1, from small cylinders in a stream of 

fluid. Determination of the converslon constan 

of small platinum wires with applicators to 
hot-wire anemometry. (Roy. Soc.). 4to. pp* 
Dulan. London. 1915. Net 4s. 

YYTV Arndt, K. : A popular treatise on the 
AAlV. coUoids in the industrial arts . tr. 
from the 2nd enl, German ed. by N. E. K 
Easton, Pa„ Chemical Pub. c. 6+73 p- 

19 iVoyc«, A. A., and Sherrill, M. S. : A tourne®* 
instruction in the general principles i of ch mis g 
Best., Todd. c. 130 p. diagrs. 8vo. W*- * 
Ransom, J. H. : General chemistry A*f a jaWed |14 
(Murphey -Bivins Co.) c. 312 p. diagrs. 

$1.75. 



(l at* ; ituul mb 1 — y n „ 
Chemical Rubber Co., Cleveland, O. c. 
il. tabs. 12mo. 1914. $2. 

Tear-Book of the Scientific ana f??+ L,c g' v0 . pp. 
of Great Britain and lreland-1914. 5 6d , 

384. C. Griffin. London. Z — -+ 

■ — — 1 ' , J 'Wtfl* 

* Compiled ^ jo-firej 61 
O.rdrn, tendon, W.C.. from whom »U the 
list cad be obtamed. 




